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THE COLUMBIAN TOWER. 


A company has been formed 
under the title of the American 
Tower Co., with a capital stock 
of $1,500,000, of which over 
$1,000,000 has already been 
spoken for, to build a tower for 
the World’s Fair, which will cast 
the Eiffel in the shade. After 
long and careful study, designs 
have been prepared by the emi- 
nent engineer, George S. Mori- 
son, of Chicago, the designer 
and builder of some of America’ 's 
most famous bridges. The Key- 
stone Bridge Co. are ready to 
undertake its erection under the 
direction of George S. Morison, 
and give heavy bonds to com- 

plete it in time. 
The general arrangement of 





the tower and the arrangement - 


of the accommodations are mod- 
eled from those of the Eiffel 
Tower at Paris. The base of the 
tower is made approximately 
two-fifths of the hight; 200 feet 
above the base is placed the first 
platform, a large one to be occu- 
pied by promenades, restaurants 
and miscellaneous accommoda- 
tions, this platform being high 
enough to command the best 
view of the entire exposition 
grounds and buildings. The 
second platform is placed 200 
feet higher up than the first plat- 
form, though it will not be of so 
much importance; 500 feet high- 
er up is the lantern, which is the 
principal point for distant views, 
and is surmounted by a light- 
house and flagstaff, the whole 
having a height of 165 feet. The 
flagstaff will be 1,120 feet above 
the ground. A side elevation is 
shown in the accompanying 
illustration, the small tower to 
the left giving a view from a 
distance, and the figure to the 
right showing the arrangement 
of the first platform. 

While, howevg, the general 
arrangement is derived from that 
of the Eiffel Tower, the system 
of construction is necessarily of 
a very different character. The 
problem to be solved was to de- 
sign a tower to be carried on the 
soft soil on which the city of 
Chicago is built, this soil being 
a fine sand which carries large 
weights perfectly well when they 
are properly distributed or sup- 
ported, but has little power in 
itself to resist lateral thrusts. 

It is estimated that 5,000 peo- 
ple can be accommodated at one 
time on the colonade on the first 
landing; that 6,000 to 8,000 
guests can be taken care of in 
the restaurants on the same land- 
ing; that the second landing can 
take care of 5,000 to 6,000 peo- 
ple, and that 1,200 ‘to 1,500 
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people can be at the grand look- 
out. The four elevators to the 
first landing can handle 5,000 
persons per hour; the two which 
go directly to the ‘second landing 
can take care of 1,500, and the 
two fast elevators to the top are 
expected to carry 1,000 people, 
so that in all 7,500 people per 
hour can be transported. On 
this basis, the revenue, at 50 
cents, 75 cents and $1.50 re- 
spectively, is estimated at $3,- 
750,000 for 150 days, with an 
additional revenue of $250,000 
for privileges, above expenses. 

Besides these considerations 
of foundations, it was also neces- 
sary to design a tower which 
can be built in the shortest pos- 


sible time and erected with a 


maximum speed. This will be 
assisted by the use of stand- 
ard and merchantable sizes of 
steel, which will also decrease 
the cost. This made it 
necessary to confine the con- 
struction toright lines and square 
angles. This led to the selec- 
tion of the plan adopted. 
The upper shaft from the lan- 
tern down to the second plat- 
form, is a square shaft battering 
from 40 feet square at the top to 
100 feet square at the base, the 
entire weight being carried by 
the four corner posts which are 
stiffened by bracing in each of 
the four planes. 

From the second platform 
to the first, each of the four sides 
of the upper shaft is continued 
downward in a vertical plane, 
the four planes intersecting each 
other on vertical lines roo feet 
apart. Each of the four corner 
posts is, therefore, over one of 
the intersection lines of the 
planes, and the weight from each 
of the corner posts is distributed 
on four posts, two in each plane, 
these posts battering from each 
other with an inclination of one 
in four. The section of the 
tower, therefore, between the 
first and second platform con- 
sists of 16 posts, of which four 
are in each of the four planes, 
the interior posts coming to- 
gether at the base, and the ar- 
rangement of the four posts be- 
ing like an inverted W 300 feet 
high and 200 feet wide. The 
shape, therefore, of the tower at 
the level of the first platform is 
cruciform, measuring 200 feet in 
each direction and roo feet 
across each arm. The posts are 
braced together at intervals of 
50 feet in the four planes. 

Below the first platform 
the weight from the eight in- 
terior posts is carried directly to 
the foundation by vertical posts, 
while-the weight ;from the ex- 

(Continued on page 5.] 
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THE DEVELOPMENT OF THE STEAM ENGINE.—Il. 





BY PROF. R. H. THURSTON. 





Newcomen’s Engine. 


The performance of the Savery engine was thus evidently unsatis- 
factory, as judged from the modern standpoint; yet, as the first machine 
applying natural forces to a great task, and for the first time accomplishing 
it, it was a grand success. ‘lhe operation of deep mines had become im- 
practicable where water was met with in any considerable quantity, and, in 
some cases, hundreds of horses had been kept employed, at enormous and 
even fatal expense, to keep the lower levels in working. These were dis- 
placed by steam and the Savery engine, and‘mines which must otherwise 
have been abandoned were once more made profitable. 

The defects of this class of engines were nevertheless great. Their 
enormous consumption of fuel was one serious difficulty everywhere except 
in the coal districts; their heavy pressures needed at deep shafts and for 
high lifts gave rise to dangers which threatened constantly both life and 
property when, as was very usual, the workmanship of the ‘‘forcing ves- 
sel’’ was defective. In fact, the invention of the Savery engine was intro 
ductory to the steam-boiler explosion, several of the boilers exploding wheil 
at work and doing some damage. This new and intimidating experience, 
and the evident wastefulness ot the machine, led mechanics, very soon, to 
study the problem anew with a view to improvement in these respects ; its 
extravagant consumption of fuel, the inconvenient necessity of placing it 
near the bottom of the mine to be drained, and of putting in several for 
successive lifts where the depth was considerable, and, especially, the risk 
which its use with high pressures involved, even in its best form, had con- 
siderably retarded its introduction, and :t therefore came into use very 
slowly, notwithstanding its superiority over horse-power. 

Many years after Savery’s death, in 1774, Smeaton made the first 
duty-trials of engines of this kind. He found that an engine having a 
cylindrical receiver 16 inches in diameter and 22 feet high, discharging the 
water raised 14 feet above the surface of the water in the well, making 12 
strokes, and raising 100 cubic feet per minute, developed 234 horse-power, 
and consumed 3 hundredweight of coals in four hours. Its duty was, 
therefore, 5,250,000 pounds raised one foot per bushel of 84 pounds of 
coals, or 62,500 ‘‘ foot-pounds”’ of work per pound of fuel. An engine of 
slightly greater size gave a duty about five per cent greater. 

The first important step taken towards remedying the defects of 
Savery’s machine was taken by Thomas Newcomen and John Cawley, or 
Calley, two mechanics of the town of Dartmouth, Devonshire, England, 
who produced what has been known as the atmospheric or Newcomen en- 
gine. Newcomen was a blacksmith, and Cawley a glazier and plumber. 
It has been stated that a visit to Cornwall, where they witnessed the work- 
ing of a Savery engine, first turned their attention to the subject; but a 
friend of Savery has stated that Newcomen was as early with his general 
plans as Savery. After some discussion with Cawley, Newcomen entered 
into correrpondence with Dr. Hooke. proposing a steam engine, to con- 
sist of a steam cylinder containing a piston similar to those of Huyghens’s 
and Papin’s engines, and driving a separate pump, similar to those gener- 
ally in use where water was raised by horse or wind power. Dr. Hooke 
advised and argued strongly against their plan; but, fortunately, the 
obstinate belief of the unlearned mechanics was not overpowered by the 
disquisition of their distinguished correspondent, and Newcomen and Caw- 
ley attempted an engine on their peculiar plan. 

This succeeded so well as to induce them to continue their labors, 
and in 1705 to patent—in combination with Savery, who held the right of 
surface condensation, and who induced them to allow him an interest with 
them—an engine combining a steam-cylinder and piston, surface-condensa- 
tion, and a separate boiler and separate pumps. In the atmospheric en- 
gine as first designed, the slow process of con- 
densation by the application of the condens- 
' ing water to the exterior of the cylinder to 
produce the vacuum caused the strokes of the 
engine to take place at very long intervals. 
An improvement was, however, soon affected 
which immensely increased this rapidity of 
condensation. A jet of water was thrown 
directly info the cylinder, thus effecting for 
the Newcomen engine what Desaguliers had 
done for the Savery engine. As thus im- 
proved, the Newcomen engine is shown in 
Fig. 4. | 

Here d is the boiler. Steam passes from | 
it through the cock 4, and up into the cylinder Fic 4.—NEWCOMEN'’S ENGINE, 
a, equilibrating the pressure of the atmosphere, A. D. 1705. 
and allowing the heavy pumprod & to fall, and, by its greater weight, 
acting through the beam #4, to raise the piston s to the position shown. 
The cock d being shut off, £ is then opened, and a jet of water from the 
reservoir s enters the cylinder, producing the vacuum by the condensation 
ot the steam. The pressure of the air above the piston now forces it 
down, again raising the pump-rods, and thus the engine works on indefin- 
itely. The pipe % is used for the purpose of keeping the upper side of the 
piston covered with water, to prevent air-leaks—a device of Newcomen. 
Two gauge-cocks, ¢c, c, and a savety-valve, /V, are represented in the figure, 
but it will be noticed that the latter is quite different from the now usual 
form. Here, the pressure used was hardly greater than that of the atmos- 
phere, and the weight of the valve itself was ordinarily sufficient to keep 
itdown. The rod m was intended to carry a counter-weight when needed. 
The condensing water, together with the water of condensation, flows off 
through the open pipe p. 

Newcomen’s first engine made six or eight strokes a minute; the later 
and improved engines made ten or twelve. 
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The steam-engine had now assumed a form that somewhat resembled ° 


the modern machine. An important defect still existed in the necessity of 
keeping an attendant by the engine to open and shut the cocks. A bright 
boy, however, Humphrey Potter, to whom was assigned this duty on a 

: Newcomen engine, in 1713 contrived 
| what he called a scoggan—a catch rigged 
with a cord from the beam overhead— 
which performed the work for him. 
The boy, thus making the operation of 
the valve-gear automatic, increased the 
speed of the engine to fifteen or six- 
teen strokes a minute, and gave it a 
regularity and certainty of action that 
could only be obtained by such an ad- 
justment of its valves. 

This ingenious young mechanic 
afterward became a skill/ul workman 
and an excellent engineer, and went 
abroad on the Continent, where he 
erected several fine engines. Potter’s 
rude valve-gear was soon improved by 
Henry Beighton, and a new device was 
applied to an engine which that talented 
engineer erected at Newcastle-on-Tyne, 
in 1718, in which engine he substituted 
substantial materials for Potter’s un- 
mechanical arrangement of cords, as 
seen in Fig. 5. 

In this sketch 7 is a plug-tree, plug-rod, or plug-frame, as it is variously 
called, suspended from the great beam with which it rises and falls, bring- 
ing the pins g and &, at the proper moment, in contact with the handles 
kk and 22 of the valves, moving .them in the proper direction and to the 
proper extent. A lever safety-valve is here used, at the suggestion, it is 
said, of Desaguliers. The piston was packed with leather or with rope, 
and lubricated with tallow. 

In illustration of the application of the Newcomen engine to the drain- 
age of mines, Farey describes a small machine, of which the pump is 
8” in diameter, and the lift 162 feet. The column of water to be raised 
weighed 3,535 pounds. The steam piston was made two feet in diameter, 
giving an area of 452 square inches. The net working pressure was as- 
sumed at 1034 pounds per square inch; the temperature of the water of 
condensation and of uncondensed vapor after the entrance of the injection 
water being usually about 150° Fahr. This gave an excess of pressure on 
the steam side of 1,324 pounds, the total pressure on the piston 
being 4,859 pounds. One-half of this excess is counterweighted by 
the pump-rods, and by weight on that end of the beam; and the weight, 
662 pounds, acting on each side alternately as a surplus, produced the 
requisite rapidity of movement of the machine. This engine was said to 
make 15 strokes per minute, giving a speed of piston of 75 feet per min- 
ute, and the power exerted usefully was equivalent to 265,125 pounds raised 
one foot high per minute. As the horse-power is equivalent to 33,000 
‘foot pounds” per minute, the engine was of 4$6)7° — 8.034—almost 
exactly 8 horse-power. 

It is instructive to contrast this estimate with that made for a Savery 
engine doing the same work. The latter would have raised the water 
about 26 feet in its ‘‘ suction pipe,” and would then have forced it, by the 
direct pressure of steam, the remaining distance of 136 feet; and the steam 
pressure required would have been nearly 60 pounds per square inch. 
With this high temperature and pressure, the waste of steam by condensa- 
tion in the forcing vessels would have been so great that it would have 
compelled the adoption of two engines of considerable size, each lifting 
the water one-half the height, and using steam of about 25 pounds pressure. 

Further improvements were effected in the Newcomen engine by sev- 
eral engineers, and particularly by Smeaton, and it soon came into quite 
extensive use in all of the mining districts of Great Britain, and it also 
beaame generally known upon the Continent of Europe. Its greater 
economy of fuel as compared with the Savery engine in its best form, its 
greater safety—a consequence of the low, steam-pressure adopted—and its 
greater working capacity, gave it such manifest superiority that its 
adoption took place quite rapidly, and it continued in general use in some 
districts where fuel was cheap up to a very recent date. Some of these 
engines are even now in existence. From about 1758 to the time of the 
introduction of the Watt engine, this was the machine in almost universal 
use for raising large quantities of water.—|From ‘‘A Manual of the Steam 
Engine,” by Prof. R. H. Thurston. Part rst. Published by John Wiley & 
Sons, 53 E. rost, N. Y. 2nd part ready about July. 

(To be continued.) 





Fic. §—BEIGHTON'S VALVE-GEAR, 
A. D. 1718. 


STEAM pipes have been made in England from the ramie fibre. In 
carrying this out the material is subjected to tremendous hydraulic pressure, 
and, having the property of being unaffected by moisture, will neither 
shrink nor swell, besides being a non-conductor of heat. These pipes are 
said to have twice the tensile strength of steel pipes. 


AN Italian engineer has originated a system by which he proposes to 
utilize the power of trains rnnning down grade; that is, he has devised a 


machine for compressing air as the train goes down, which can be used to 
actuate a motor, and to assist the locomotive on up grades. 
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Having bought for spot cash a quantity of new books at very low prices, and it 
‘being necessary to turn them into money quickly, we will, until above date, send post 


paid, Free to every person sending in One Yearly Sub- 
i scription to the SCIENTIFIC MACHINIST, his choice 
| il Ve ! me of one or more books, as follows: “The Mechanic’s 
- A ye Complete Library,” bound in cloth, or, “Dynamos and 

H ii of | Motors,” and " Everybody’s Hand-book of Electricity,’ 
alt WAN oD in cloth, or, “ Experimental Electricity.” In cloth, as sub- 
. | ==" scriber chooses. See description of books at bottom of page. Any selection will 


give you $3 worth for $1.50. 
= a ees gee, THREE SUBSCRIBERS Siiik.couplete Litters BOUND in 


5a a ae “1, MOROCCO. Regular price is $2.00. This gives $3.50 worth for $1.50. 
i - 


oe A word about our paper secu = order right here. THE SCIENTIFIC Macninis? is published 


Yo 
re on the ist and 15th of th, and is $1.50 per year, in advance. We consider it the cheapest 


l, 
y every m 
Mee AK WG %| mechanical jourael published, judged either by the pase ho or quality of reading matter. The work of 
” 77) the beat mechanical be presented in every issue. What more can any journal give its read- 
ere? Examine it and form your own opinion. 


CLUBS: Members of a club of 2 or more get the paper one year and their choice of 
m books as above stated, but we will allow them ‘‘ The Mechanic’s Complete 


Library,”” BOUND IN MOROCCO instead of cloth. 


BONANZA FOR GLUB RAISERS: 1.7.° 00? vi “sive 


FREE to the one who gets it up the same as paid members get, and, IN ADDITION, a copy 
of ‘‘ Dynamos and Motors” or ‘‘ Everybody’s Hand-book,” in cloth. These can be readily sold 
for $2.26 if the money is preferred. Foraclub of 10 the getter-up will receive twice ‘what 
each member gets, and, IN ADDITION, a copy of ‘‘ Dynamos and Motors,” or ‘‘ Everybody’s 
Hand-book,” and a copy of Experimental Electricity, in cloth. These can be sold for 
$5.25, if money is preferred. For a club of 15 the getter-up receives the same as for a club of 10 
and a club of 5; for a club of 20 he gets twice what is given for a club of 10, and for larger clubs 
in same proportion. Express charges always paid. 

By ‘‘The same as paid members get” we mean the paper 1 year and book or books, of course. 
The getter-up does not count as a member. 


DESCRIPTION OF BOOKS. 
THE MECHANIC'S COMPLETE LIBRARY ¥ consigerebiy trrer shan the, cut in this page 


and treats of almost every subject. Immense editions have been sold. It has a vast quantity of mat- 
ter, and is a very cheap book for its price—§1. oo The paper and binding of the cloth copiesare not up 
to that in the electrical books here given, t ut if they were it could not be given in this way, even on so 
Jarge a purchase as we have made With every copy is given free a complete working chart 
tor setting gear teeth, worth §1 to any man in a 

SEE PARTIAL LIST OF CONTENTS ON PACE 14. 


DYNAMOS AND MOTORS and EVERYBODY'S HAND-BOOK OF ELECTRICIT 


Trevert, a well known and reliable author. They have been given many flattering notices by es ees 
and are splendid volumes. The cheapest editions, in cloth, were never sold for less than socts. a copy. 
The editions we have bought are extra fine paper and binding, worth 75 cts. each, and can- 
not be bought for 50 cts. 


EXPERIMENTAL ELECTRICITY (The cut of which we have not room for) isaleo by Edw. Trevert. 

As an elementary work, it has been pronounced the best printed. 
Itis a little larger than “ Dynamos and Motors” and “ Kve ybody's Hand-book” put together. The 
cheapest edition. in cloth, was never sold for less than $1. tion we have boughtis extra fine 
paper and binding, worth $1.50, and can not be bought separately for less. Compared with 
other electrical books the prices of these works are low. 
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AN ILLUSTRATED PRACTICAL JOURNAL FOR 
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goods to sell, no scheme of any kind to promote, throug 
circulation. 


but this newspe- 
timate profits. They have no 
the medium of this journal’s 


’ Tue SCIENTIFIC MACHINIST goes only to subscribers who have paid for it. Sample copies 
are sent out liberally, because by that means new subscribers are procured; but there is no 
‘* free”’ list except that of exchanges. 


It is the duty of all men engaged in mechanical pursuits to assist their fellow 
workmen as much as possible. They can do this in no better way than to write 
and send to the publishers of mechanical papers the results of their experience 
or experiments, Plain and brief descriptions of how difficulties have been over- 
come, how economy has been effected and how progress has been made are 
nelpful and valuable. The publishers of the ‘Scientific Machinist” cordially so- 
licit such communications from all readers. None shall go unnoticed. 


ENTERED AT THE POSTOFFICE AT CLEVELAND, O., AS SECOND CLASS MATTER. 
CLEVELAND, OHIO, JANUARY I, 1892. 


s@rThe Cleveland News Company will supply the trade with the 
SCIENTIFIC MACHINIST, through the regular channels of the American 
News Company. 


A VALUABLE LESSON. 

Every week we hear of some short term ‘‘ beneficial” order suspend- 
ing payments and going the way of all things that offer something for noth- 
ing. This was what we predicted over a year ago. 

When we denounced these institutions as frauds and advised mechan- 
ics to steer clear of them, we offended certain of our readers who had 
been persuaded to start ‘‘lodges’’ and enlist recruits from the shops in 
which they were employed. These men probably believed that the slick 
agents who had induced them to become members had given a truthful 
account of how the thing worked, and believed that the promises made 
could and would be fulfilled. They felt the effects of our words of caution, 
and some were very wrath. One subscriber had raised aclub for our 
paper, but was so incensed at our course and its results upon his prospect- 
ive ‘‘lodge,” that he refused to send in the new subscribers. Others can- 
celled their subscriptions and induced more do likewise. We regreted 
to lose their patronage, but knowing that it was our duty to tell our readers 
the plain truth in regard to these institutions, we continued to warn 
mechanics to stay out. There are none now who will contend that the 
‘¢ beneficial’ orders are legitimate, straightforward concerns. 

If this should chance to be read by any of the gentlemen who fancied 
themselves injured, we hope that they will give us credit for acting for the 
best interests of our readers. They should also learn from this experience 
that a mechanical paper is not apt to attack any institution or thing with- 
out cause, for they have much to lose by unjust criticism and nothing to 
gain. 


THE CITY AND THE GAS COMPANIES. 

The war for the reduction of the price of gas to 60 cents per thousand 
cubic feet is still going on between the City of Cleveland and its two gas 
companies. There is a long and better contest ahead, but meanwhile the 
people are paying the old price for gas, which is everywhere admitted to 
be greatly inferior to the quality served before the agitation commenced. 

It is altogether likely that the gas companies will win. Their tactics 
are to fight it off in the courts until the official term of the present council 
expires, when a gigantic effort will be made to elect, by wholesale corrup- 
tion, a council that will be subservient to them, and through which they will 
repeal the ordinance that the city is endeavoring to enforce. 

It has been shown that the stock of the companies is nine-tenths water, 
and that dividends of 150 percent. per annum are paid on the actual 
capital. It would seem that if the American people are as well fitted for 
self government as they claim to be, thata municipality, on sucha showing, 
could in some way accomplish its purpose of getting gas down to a reason- 
able price. But unless the people become thoroughly aroused and deter- 
mined, their servants will continue to be their masters. 


WORM AND WORM WHEEL-—SCREW SLOTS. 





BY J. J. SAND. 


There is a great difference between the worm and worm wheel in gen- 
neral use and the kind that is perfectly shaped, and the reason is that it is 
much more convenient to cut the worm in the lathe by use of lead screw 
than it is to make a hob for producing the worm. But in many places 
where great duty is placed on this type of gear the hobbed worm will give 
the only satisfactory results. 

The ordinary practice of producing the worm and wheel requires only 
a hob for cutting the wheel. This hob is produced the same as the worm. 
The wheel tooth is of a form that takes bearing only on a very small area, 
and hence is not adapted to working under heavy strain, and it is not 
durable. Then another trouble with this type is that the depth of tooth 
can not be sufficient on wheels of small diameter. In the correctly formed 
worm and wheel the wearing sufface is of greater area ; instead of the con- 
tact between the worm and wheel being only on lines it covers the whole 
face and depth of the tooth and gives a bearing as perfect as a nut on a 
screw. 

The extra cost of making a hob for producing the worm is not great, 
considering the increased durability and strength of the worm and wheel. 
Another feature of this form is that any depth of tooth may be used. 

All machinists have probably seen this same thing shown up in books on 
gearing, but it is very seldom that we have had the pleasure of seeing it 
put to use and shown to be of practical value. 

A worm and wheel made by use of hobs for each will outlast at least 
ten of those in common use, and should be recommended for all places 
requiring great service, either of high speed or low speed and heavy strain. 

This form of worm and wheel is now being used by a Philadelphia 
concern that builds elevators and it is needless to say that the results are 
the best. 

There is no point of greater importance in making a machine look 
presentable for sale than the shape of the slots in the screw heads. If the 
screws have been set up by use of an improperly fitting screw-driver, the 
slot will show it, particularly if the screw head is soft. To overcome this 
trouble it is necessary for each workman to have at a convenient place an 
assortment of screw-drivers, one for each width of slot. It is not neces- 
sary for the width of the blade to be exactly the same as the diameter of the 
screw head, but it should fit the sides of the slot perfectly. To reduce the 
number of screw-drivers required, it is advisable to make the width of 
blade equal to the diameter of the smallest screw head using the width of 
slot of each screw-driver. Also, to reduce to the smallest possible number 
the widths of slots used. 

Many shops have gone so far as standardizing screw slots and screw- 
drivers, but have omitted one very important point; thatis, ordinary means 
for keeping the screw-drivers to the standard. Screw-drivers will break 
and men will re-grind them, and generally to fita particular screw which 
may be a trifle ‘‘ off.” To prevent this and give each man an ever present 
guide to correct size for re-grinding the blade when broken, the handle 
should be marked with figures indicating the exact dimensions of the blade. 
For instance, if a workman had three screw drivers the sizes could read 
34x7., Yexgz, and 76x'6, or any other sizes that would best suit the screws 
used. 

The handles should also bear the workman’s tool room number, to pre- 
vent loss or exchange. The shank of the blade should be square and 
nearly the full width of the blade, and, instead of being pointed or reduced, 
it is best to let it into the handle full size and nearly two thirds of the length 
of the handle. In order to do this it is necessary to drill the handle a 
trifle larger than the size of the shank and by use of three or four broaches 
bring the hole to the correct form. 

A rack should be provided back of each bench for holding each set of 
screw-drivers and the holes in the rack should fit close enough to prevent 
the misplacing of the drivers. The above scheme is now in operation in a 
tool building concern in New England and it is giving excellent satisfaction. 
The screw-drivers are made and furuished by the Company and each bears 
the imprint of the company. 


Description of a Great Dam. 


Official details of the great dam at Beetaloo, Australia, correct some 
of the previously published statements and figures, and the immensity of 
such a piece of engineering work may well challenge comparison with any- 
thing of the kind in that part of the world. The structure is of concrete, 
110 feet high from the bed of the creek to the top of the dam, and 580 
feet long, being curved in plan to a radius of about 1,400 feet; the width 
of the top is 14 feet, the profile of the section being designed in accordance 
with Rankine’s rules, and the width of the section at the foundation is 110 
feet; the crest of the by-wash, which is 200 feet wide, is five feet below the 
crest of the dam; and the reservoir behind the dam at its full one and one- 
fourth miles long, with an average width of eight chains. The capacity, 
under these conditions, is 800,000,000 gallons, for the supply of a district 
covering an area of 1,700 square miles, including eight separate townships, 
etc. The quantity of concrete used was 60,000 cubic yards, the net time 
occupied in construction being about two and one-half years. Special 
machinery was used for mixing the concrete and depositing it in place, and 
the whole work is regarded as a most creditable achievement. 


Literary Note. 
‘¢Part 6, Maxims and Instructions for the Boiler Room,” by Prof. 
N. Hawkins, is now isstied. Descriptive catalogue free. Theo. Audel & 
Co., gt Liberty street, N. Y. John W. Sanderson, of Clayton, N. Y., 
writes, Sept. 11, ‘‘ referring to above series,” your book is worth its weight 
in gold, to the engineer and fireman. 
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(Readers are invited to use this department. All questions on mechanical] and 
scientific subjects of a pra-tical nature and of general interest will receive attention. The 
writer must give his name ia full, but nothing that may identify him will be published with 
a question if he requests his name withheld. It will give the editor pleasure to assist,through 
this column, all readers, if possible, and he cordially solicits practical queries.) 


(294.) R. I. H——1, Butler, Mo., writes: ‘‘ As there has been a 
dispute about the distance traveled by the crank pin and piston rod of an 
engine, we have concluded to leave it to you to decide the question. 
There are some engineers who claim that the crank pin of an engine moves 
six times as far while the piston is traveling the first inch of the stroke as 
while it is making the middle inch. Also that the crank pin travels less 
while the piston is making the last inch of the stroke than it does while it 
is making the first inch of the stroke. When the crank is on a dead 
center the piston is at the end of the stroke. Now move the crank for- 
ward until the piston moves one inch and I find (by my calculation) the crank 
pin moves 2.9062 inches. Then move the crank forward until the piston 
gets to the middle inch, then move the crank forward again until the 

piston travels the middle inch, and I find that while the piston is traveling 
that middle inch the crank pin travels 1.0125 inches. I also find that 
while the piston is traveling the last inch of the forward stroke, the crank 
pin travels 3.6354inches. Nowif 2.9062 inches are six times 1.0125 inches, 
and 3.6354 inches is less than 2.9062 inches, it is something I can’t com- 
prehend. My calculations have been made for a ten-inch stroke and a 24- 
inch connecting rod. Am I right? If not explain it.” 4.—Youare cor- 
rect. This difference is caused by the angularity of the connecting rod, 
but the difference of the distance traveled by the crank pin compared with 
the piston varies with the length of the rod. 


(295.) C. B S, New Orleans, La., asks: ‘‘When you notice the 
jar or force of the stroke of the engine in the boiler room, what does it 
signify ?” 4.—When you can feel the pulsations of an engine in the 
boiler room, it is a good sign that the boiler is too small. 


(296.) A Subscriber, Brooklyn, N. Y., asks: ‘‘ What dressing, easy 
to get, would you recommend for keeping tools from rusting?” 4.— 
Vaseline or petroleum, I think, is the best thing you can use to keep tools 
from rusting. 


(297.) ‘‘ Fireman,” Cohoes, N. Y., asks: ‘‘ What is the limit of 
speed, for safety, on a cast iron fly-wheel?” 4.—We have answered this 
‘question several times. A cast iron fly-wheel should not be given a greater 
run of speed than 80 feet per second to be perfectly safe. 
(298.) John M——-n, Cleveland, O., asks: ‘‘ Speaking of heating 
surface of a boiler, how do you ascertain the same on a tubular boiler ? 
Is it the outside or inside ?” .4.—To determine the heating service in a 
horizontal tubular boiler, measure the circumference of that part of the 
shell with which the fire comes in contact in feet, and multiply by the 
length of the boiler in feet. Then multiply the length of the tubes by their 
circumference in feet, and this.by the number of tubes, will give the num- 
ber of square feet of heating service in the boiler. 


(299.) J. M——s, Auburn, N. Y., asks: ‘‘ At what temperature 
will good kerosene oil, 150 degrees fire test, vaporize?” .4.—Good kero- 
sene oil boils at about 400 degrees Fahr. This is 150 degrees fire test. 
At this temperature it is completely vaporized. One volume of oil makes 
about 150 volumes of vapor. | 


(300.) J. R. Q——1, Troy, N. Y., writes: ‘‘ The joints ofmy steam 
pipe leak, and I have never been able to get one that would stand. Can 
you recommend a cement that willstand?” 4.—Steam pipe cement for 
use when the temperature is not too high may be made with linseed oil and 
varnish ground in equal parts of white,lead and oxide of magnesia. Smear 
on a gasket made of fly-screen. 


(301.) W. A. F——r, Port Huron, Mich., asks: ‘‘ How can I cal- 
culate the numbet of passengers a steam launch will carry ?” A.—To find 
the number of personsa steam launch will carry on smooth water, multi- 
ply the length of the boat by its beam in feet and divide by 6. The result 
will be the number of persons it will carry. 


(302.) Young Engineer, Oshkosh, Wis., asks: 1. ‘‘ What is the in- 
creased friction, in a slide valve engine, which an unbalanced condition 
willcause? 2. What is the safety valve area per square foot of grate sur- 
face?” A.—1. Tae triction of an unbalanced slide valve is about 20 per 
cent. of the total friction of the engine. But if the slide valve is carefully 
balanced its friction isreduced to about 21% percent. 2. For anengine work- 
ing under an ordinary pressure, there should be one square inch of safety 
valve area for each 134 feet of grate surface. The supervising inspector of 
steam vessels prescribes no less than one square inch for every two square 
feet of grate surface for level valves, and their seats must have an inclina- 
tion of not less than 45 degrees of center line of their axis. 


(303.) George D——n, Pittsburgh, Pa., asks: ‘‘ Mow is the thick- 
ness of a copper pipe ascertained ?”” .4.—The thickness of a copper pipe 
is found by multiplying thediameter of the pipe by the pressure in pounds 
per square inch it will have to sustain, and divide the product by 4,000. 
The quotient obtained will be the thickness required in inches or partof an 
inch. 


(304.) ‘‘New Subscriber,” Jackson, Mich., writes: ‘‘ Ihave had 
trouble with japanning, and would like to know how to make a good 
dryer.” A.—To make Japan dryer take 31% pounds each of lead and 
litharge and 3{ pound of raw umber, 3 pound sugar of lead pulverized. 
Mix these together and add five gallons of linseed oil. Then simmer them 





over a steady fire for two or three hours. Remove the kettle and when 
the oil is cooled considerably, add five gallons of spirits of turpentine. Hav- 
ing stirred the mixture thoroughly, let it remain without disturbance for 
Io or 12 hours and pour it off carefully. 


(305.) J.B——n, Dover, N. H., writes: ‘‘I would like to have you 
suggest a way to make a mortar for varied and severe weather.” 4.—A 
mortar that will stand all sorts of weather is made of one bushel of unslacked 
lime and three bushels of sharp clean sand, one pound of pulverized 
alum, and one pint of linseed oil. 


(306.) B. W., Elmira, N. Y., writes: ‘‘I have always thought that 
when anengine cut, from improper lubrication, that it indicated bad oil, 
and that to use more would not help matters. A friend says that if there 
is cutting more oil will prevent it, always. But if a person is using oil that 
honey-combs the valve-seat he does not like to use much of it. I have 
heard that mineral oil is not a good thing in the cylinder. What do you 
think?” 4.—Cylinder oil containing mineral oil is not apt to cause honey- 
combing on the valve seat and cylinder. When the piston has insufficient 
bearing surface the pressure is so great there sometimes is not enough oil 
used to prevent cutting. If one has bad oil he should procure better, and 
use sufficient to lubricate properly. 


(307.) R.M. L x, Brattleboro, Vt., writes: ‘‘ Will you be kind 
enough to tell me the best way to grind a copper roll so that I can get it per- 
fectly round and straight? I have tried it with emery wheels, but it 
doesn’t do it very well. It grinds away the wheel, but doesn’t seem to 
make the roll round or straight. The roll is 4” diameter and 35 feet long, 
with heads on each end. I useda stream of soda water. Would it have 
been better to have turned the roll first? I straightened as true as I could 
before grinding.” .4.—By all means, plug up the tube and turn it in the 
lathe. Finish it with a file, then polish with two blocks of wood shaped the 
same as tube, using emery between them. 





THE COLUMBIAN TOWER. 


(Continued from rst page.} 
terior posts is carried down on the same principal that the weight from the 
four posts of the upper shaft is carried—that is, by two equally inclined 
posts from each point. To bring these posts together at the center it was 
necessary to double the batter, making it one in two instead of one 
in four. ‘Each plane, therefore, of the lower 200 feet of the tower be- 
comes an inverted W, 200 feet high and 400 feet wide on the base, with a 
vertical member in the center. The members of this plane are stiffened by 
bracing placed every 50 feet. The base of the tower is also cruciform, 
each arm being 400 feet long and 100 feet wide. 

The weight of the structural portions of the tower above the masonry 
foundations is about 7,000 tons. To this is to be added 2,000 tons for the 
weights of floors and buildings, and 2,000 tons more for live load, making 
a total weight of 11,000 tons, of which less than one-fifth is variable. A 
grain elevator of 1,000,000 bushels capacity—and there are much larger 
elevators than this in Chicago—weighs, when full of grain, at least 50,000 
tons, of which more than one-half is variable, besides which it exposes a 
large flat surface to the wind, and in all respects is subject to much greater 
disturbing elements than the tower. 

The foundation work will comprise eight outlying piers supporting the 
exterior bearings of the tower, and the central pier, which supports the 
center bearing. The general principle adopted for these foundations is 
that of concrete piers resting on piles. The weight per pile will be limited 
to from ro to 15 tons, according to observations to be made when work is 
actually begun. These weights are without any allowance for the bearing 
on the ground surface between the piles. If the piles were entirely omitted 
the weight on the surface would be from 114 to 134 tons per square foot. 
The concrete foundation will begin two feet below mean water in Lake 
Michigan, and the pile would extend up three feet into the matrix of con- 
crete. All concrete will be first-class Portland cement concrete. The cen- 
tral pier will contain 7,500 yards of concrete and be supported on 1,600 
piles. Each of the outlying piers will contain 700 cubic yards of concrete 
and be supported by 18s piles. 

Above the concrete foundation, which will be about level with the 
graded surface of the ground, will be built separate piers, one on each of 
the outlying foundations and four on the central foundation. These piers 
will be of limestone with heartings of Portland cement concrete, the piers 
on the central foundation being 30 feet square and 14 feet high, and those 
on each of the outlying foundations 20 feet in diameter and 11 feet high. 





The total amount of masonry and concrete in all the foundations is some- 


what more than 15,000 cubic yards. The details of the proposed tower, 
published in the /ron Age, have been useful in preparing this description 
and the illustrations. 


New Band-sawing Machine. 

Among the recent mechanical novelties of a practical character brought 
forward is a band-sawing machine, especially adapted to the use of wheel 
and carriage makers, chair and car shop work, where an inexpensive ma- 
chine for heavy duty is wanted; the macnine carries a saw from one-fourth 
to two inches wide, and has leather-covered saw pulleys of forty-two inches 
diameter, the table being thirty-nine by thirty-three inches, made of hard- 
wood strips, and capable of being elevated to an angle of twenty-seven 
degrees. Attention has also been directed, lately, to a remarkably light 
and compact form of rolled steel or iron columns, consisting of two I 
beams bent longitudinally at right angles and bolted together with a small 
I beam between them. This kind of a column is claimed to possess 
various advantages ‘over the solid ones, one of these being the judicious 
distribution of the iron where greater degrees of strength are essential, but 
which is not recognized in the solid; another being the readiness with 
which it may be painted to prevent rusting, owing to the fact that the 
surface is nearly all exposed. , 
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pax The Fiectrical Lessons recently printed, one of which gave directions for 
making a dynamo, will soon be completed, when the whole series will be published 
ina neat volume with paper covers. Every one subscribing after December 
1st, 1891, will receive a copy free. This series constitutes the simplest and 
best instruction for beginners we have yet seen. 


Electrical Lessons’for’ Machinists and Engineers.—X. 
ELECTRO-PLATING——NICKEL- PLATING. 


Electro-plating is an art requiring careful, patient and practical expe- 
rience in order to do creditable work. Many have engaged in the busi- 
ness under the impression that practical experience was unnecessary—that 
with the aid of books on the subject any one could do good work. Exper- 
ence has proven the contrary. Good work, or any work at all, cannot be 
done without some practical personal experience and the knowledge of the 
chemicals used in this very interesting art, while at the same time, with 
practical instruction (in contradistinction to theoretical, which most books 
deal in), followed by careful and intelligent experiments, one not familiar 
with electro-plating may do fairly good work. 

The writer of these articles has endeavored to make use of only such 
terms as will be easily understood, and, at the same time, enable the 


operator to successfully carry out the instructions herein imparted. By | 


carefully following the instructions, a person of ordinary intelligence can do 
creditable work, as practical workshop experience only is given. 

All work must be chemucally clean before being placed in the plating 
bath, absolute cleanliness must be observed—otherwise failure is certain. As 
all operations are necessarily rapid, the plater should see that all material, 
tools, etc., are within easy and instant reach, as solittle a thing as a layer of 
air frequently causes a failure. All connections from the dynamo should be 
carefully cleaned, also the rods on the plating tanks must be kept bright and 
clean. As this article deals entirely with the plating room, it is not neces- 
sary to describe the process of preparing the work to be plated, as that is a 
trade not directly connected with the plating room. 

Nickel being in more general'use, we will describe that process first. 
The proportions of a well saturated nickel solutions are three-quarters of a 
pound of sulphate of nickel and ammonia, dissolved in one gallon of water. 
All the apparatus required to make a nickel solution in large quantities 
are a clean whisky barrel, a wooden pitch-lined tank of the size desired, and 
a piece of 3" rubber hose. Suppose the quantity desired is 50 gallons, 
then 25 gallons of clean water is placed in the barrel, to which is added 38 
pounds of the nickel sulphate (the large crystals being previously crushed). 
The rubber hose is attached to a valveof the steam boiler, and the free 
end is inserted into the barrel, the steam is turned on and the water 
is brought to a boil, and continued until the nickel crystals are all dis- 
solved. After cooling, this solution is poured or strained through muslin 
stretched over the tank, and enough water added to make sogallons. The 
color of this solution is a deep, emerald green. On each side of the tank 
are placed two brass or copper rods about 54” thick, and of sufficient length 
to reach 2” over the endsof the tank. On these rods are hung—by means 
of stout copper hooks—nickel anodes, or plates—the lower parts of which 
hang into the solution—three on each side. The size of these anodes is 
6"x12” and about %” thick. The two rods are connected at one end, and 
one end of one rod is connected by acopper wire to the large binding post 
on the dynamo. Another rod—of the same dimensions as the anode bars, 
is laid down the center of the tank and connected with a wire running to 
a large binding post on the dynamo. Everything is now in shape to com- 
mence plating. 

It is well to say here that it is frequently necessary to reduce the cur- 
rent from the dynamo to accommodate the amount of work in the solution. 
This is accomplished by placing a resistance switch between the dynamo 
and the plating tank on the positive wire. By this means the quantity of 
current can be controlled to any desired amount. 

The solution sometimes becomes impaired by copper having dissolved 
off the slinging wires. This copper can be worked out, but the quickest 
way is to dissolve about one pound of boracic acid in hot water, and add it 
to the solution at night. Stir up the solution well. and it will regain its 
color. Attimes iron will permeate the solution. Thisiron is precipitated 
by means of three pounds of salt dissolved in hot water and putin at night. 
The best thing for the plater is to be sure and of allow anything of iron or 
copper to lie in the solution without a current passing through. By care- 
fully observing this rule you will not be under the necessity of doctoring 
your solution. 

A quantity of solution should be kept ready and added to that in the 
tank from time to time to replace the loss by evaporation and dripping. 

When the goods (iron or steel) come from the polishing-room they are 
strung on wires or hooks (as most convenient), and are then placed ina 
boiling hot solution twenty minutes. This solution is composed of one- 
half pound caustic potash or soda to one gallon of water, and is used to 
remove grease from the article to be plated. The goods are then removed 
from this potash water and rinsed in cold water—to remove the potash— 
and placed on a bench and scoured lightly with a stiff brush and powdered 
pumice, moistened with water. The article is again plunged into cold 
water and brushed to remove all traces of the pumice, and then hung in 
the plating solution from the center bar. For an ordinary plate fifteen 
minutes immersion is sufficient, but for a really good coating of nickel from 
one-half to three-quarters of an hour will suffice. If the work is first cop- 
per plated it will cause the nickel coating to be more lasting and durable. 


In cleaning brass work for plating, pumice must not be used as that will 
scratch and deface a delicately polished brass surface and cause an unfin- 
ished looking job. Brass work is wired and potashed, the same as iron, 
and when taken from the potash water and rinsed, it is dipped in a strong 
cyanide solution of three ounces cyanide of potash to the gallon of water, 
and then lightly and carefully cleaned with a sponge moistened with a 
little cyanide water and whiting. This removes any surplus grease 
not dissolved by the potash water. The article is again rinsed in cold 
water and placed in the bath where it remains twenty minutes to - 
half an hour; it is then removed from the bath, rinsed in cold water 
and then plunged into hot water, swung in the air a moment and then 
taken to the finishing or buffing room. 

The whole operation is very simple, and easily learned by any 
one having the time and inclination. In this little article we have narrowed 
everything down to actual every-day practice. In our next issue we will 
describe silver plating and all about it. CLOUGH. 


LETTERS FROM M. C. MAC.—I. 





Series of ‘‘ New and Easy Ways of Doing Work.’’ 


In responding to the editcr’s invitation to write some letters on ‘‘ New 
and Easy Ways of Doing Work in the Machine Shop,” for the ScIENTIFIC 
Macuinist, I will call the reader’s attention to the fact that there is no 
‘*soldier” connected with it that I can can find. Take it as I will, it bas 
every appearance of a hard job. Just look at the combination fora minute, 
‘“new and easy.” All usual methods of doing a job are barred. The first 
impulse is to kick, but as the editor is certainly justified in giving out this 
kind of a job, in fact, just the kind of work he wants done, to kick under 
such circumstances would be cowardly. We are born to work, rather 
than to kick, although kicking, like everything else, has its place, and is by 
no means to be despised. For instance, Thomas Jefferson kicked against 
‘taxation without representation,” which resulted in the independence of 
the United States, a country where everyone can enjoy the same privileges, 
whether he pays taxes or not. There are numberless such cases that 
would be a pleasure to speak of, but I desist. 

‘* New and Easy.” It appears to me that the editor struck the key- 
note when he wrote those three little words. It is right in the line of pro- 
gressive thought in every vocation. In every industry it is of the first 
importance. It is the very foundation of our patent system, which, 
though often abused in many ways, is very necessary to a liberal govern- 
ment. That which is new and easy is what the world wants. It is always 
welcome, and those who possess the faculty, largely, of originating such 
ways are called ‘‘brainy men.” A matter of so much importance should 
be given every consideration, and. in so doing, benefit ourselves and 
neighbors as well, always remembering that he who substitutes a new and 
easy way of doing work for the old and hard way, is just as much a public 
ears ag as he who made ‘‘two blades of grass grow where one grew 

ore.” 

It is not necessary that one should originate some wonderful system 
for the accomplishment of great things, but rather the improvement in 
doing the small, every-day problems of life. If we but lift one pound 
from our own shoulders, or that of our neighbors’ burdens, its significance, 
when multiplied by years, is of incalculable benefit. 

Just here let me say that, ever and anon the sentiment is voiced by 
some one that new and easy ways of doing work are not forthe best inter- 
ests of the skilled workmen, for the reason that with improved appliances 
an unskilled operative will turn out more work than a skilled man can on 
the old machine. I have always thought this was the poorest kind of an 
argument. To illustrate, what reader of the SCIENTIFIC MACHINIST would 
undertake to turn a 3” shaft, 20 feet long, in an old, hand tool lathe, with 
nothing but a hook anchored to the floor to keep the shaft from jumping, 
In preference to a slide-lathe with follow rest? My experience among 
machinists is that they all want to run the best tool in the shop. Yet it is 
the growth of new and easy methods that sent the old hand-lathe, with its 
jaw-breaking tools, to the scrap pile. 

If rails had to be forged by a smith and his helper, the demand for 
men in this branch of industry might be phenomenally large, but who 
could afford to travel over such costly roads? A machinist who was then 
in search of a job would be a tramp in every sense of tke word. 

Whether or not improved machinery is a benefit is a serious question 
and worthy of study. I am one of those who think that there is nothing 
too good for a machinist, especially anything that will advance him asa 
good citizen, anything that will add to his happiness or increase his com- 
forts. Surely, new and easy ways of doing his work will continue to ad- 
vance his interest. nor work to the injury of any one. Without further 
preliminaries I will contribute my mite. 

_ Those machinists who run lathes in jobbing shops, that are without 
boring mills, have found trouble in holding a boring tool from turning in 
the tool-post while boring a deep hole, especially if a heavy cut is to be 
taken. I have seen lathemen, when doing this kind of work, drop old 
tools or pieces of iron in the slot of the tool-jack behind the tool at one 
end and in front of it at the other end of the slot, then fill in the space be- 
tween the tool and the ‘‘stakes” with anything they could find that would 
fit, This way of holding the tool does first rate till the tool begins to 
chatter and spring, which loosens up the scrap and it goes jingling down 
over the lathe to the chips below, ready to be picked up and tried over 
again. I have had this experience myself, and have seen others who had 
even worse luck with this kind of a makeshift, neither have I ever been so 
fortunate as to have ever seen but one lathe that was built to hold a boring 
tool, and it was so clumsy as to condemn it. 

In visiting a shop not long ago I saw a very clever little device that 
was simple, effective and, for anything I know, is free for any one to 
make and use. I will guarantee that it will hold a tool where it is put and 
not get lest while in use. The arrangement consists of two pieces of iron, 
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or would, of course, be better if made of steel, that lie crosswise of the 
tool-jack with a projection on the bottom that fits in the slot. They are 
made of such thickness as will bring the top of the tool to the center of the 
hole, when the tool is in place on top of them. These pieces are bent up at one 
end and the bent end drilled and tapped at such height that a set-screw 
will strike the tool on its side about half way up. It will be seen that 
when the tool is screwed down on these pieces with the tool-post set-screw, 
and the set-screws in the piece set up against the side of the tool—both in 
front and back—that the tool can only move with the carriage. It may 
spring from the cut, but it can not permanently move. They will be es- 
pecially useful in threading nuts in the lathe, when the tool can not only 
be firmly held but accurately adjusted. They are easily made and will 
well repay anyone for the trouble and expense of making, even if they 
only use them in lathes for boring occasionally. It will not be necessary 
to remove the ring on the tool-post, if the pieces are made a trifle thicker 
so that the tool will not rest on the ring. This device is to be used only 
for boring, and could not be readily made to hold the tool for turning, be- 
side there is but little call for anything better than that in common use to 
hold a tool for turning. M. C. Mac. 


THE USE OF MILLING MACHINES. 





The construction of the machine having been carefully examined, and 
the novice having made himself familiar with the various classes of cutters, 
it is well if he is using a Universal machine, to choose some work at the 
outset that does not require the use of the spiral head. Such work is gen- 


figures represent the milling of opposite sides of small steel rods, 3 inches 
long and ¥% inch wide. The vise jaws as shown are made to fit the piece. 
This is a class of work which is usually done on the small plain milling 
machines, and on which one boy can run several machines. A similar 
class of work, made by a combination of two form and one ordinary mill- 
Ing cutter, as shown by Fig. 4. This is taken from ‘‘ A Treatise on the 
Construction and use of Milling Machines,” by Brown & Sharpe Manu- 
facturing Co., Providence, R. I. The book is an octavo, 182 pages and 
1co splendid engravings. It is a work that every machinist should possess. 
The price is $1.00 in paper cover and $1.50 in cloth binding Any seader 
who will cut this out and send it to the Brown & Sharpe Manufacturing 
Co., Providence, R. I., before February 1st, 1892, with 20 cents in s'amps 
will receive a copy in paper cover, or with 50 cents, they will receive a 
copy in cloth binding. 


Improvement in Turbine Wheels. 


An improvement in turbine wheels consists in the application of a rub- 
ber cushion to its buckets, in such a form as prevents the dispersion of the 
jet into spray, which occurs to a greater or less extent upon striking a 
metallic surface. The motors are contained in a spherical case with flat- 
tened sides, and the inlet pipe is forked to deliver near the center on both 
sides of the motor. This delivery is into two chambers, or reservoirs, on 
either side of the central arms carrying the bucket rings and imparting 
motion to the shaft. Each reservoir is provided with four jet heads, and 
each head with three jet holes one-sixteenth inch in diameter, lined with 
brorze, making 24 delivery jets in each motor; these streams, delivered at 
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erally held in the vise when milled. The vise can be set with its jaws par- 
allel to the spindle by placing one of the milling arbors in the spindle and 
then bringing the jaws up to the arbor. It can be set at right angles with 
the spindle by a square placed against the arbor and the jaws. The front 
of the table of the machine can also be used in setting the vise. The vise 
can be set at any angle with the spindle in the universal milling machines, 
by first setting the saddle at the given angle, then setting the vise parallel 
to the spindle, and lastly, bringing the saddle back to o. 

The swivel vise, Fig. 1, is especially convenient for angular milling. 
The base is double, and the upper portion is graduated so that the vise may 
be set at any angle with the ways of the machine. Small stock may be 
conveniently and advantageously cut into short lengths, especially when it 
is of a section not easily handled in a cutting-off machine. The table may 
be fed by hand or automatically, the stop being used to determine the 
length of feed, and the work may be placed exactly in the required posi- 
tion by noting the readings on the graduations around the end of the cross 
feed shaft. When cut in a milling machine the pieces are square at both 
ends and uniform in length. If it 1s desirable only to square the ends of 
small pieces and make them uniform in length, it may be done by first 
squaring one end of all the pieces, and then by bringing the finished end 
against a piece clamped to the immovable vise jaw to serve as a stop, while 
the other end is brought against the mill by the cross feed and run past it 
automatically or by hand, the vise jaws being parallel with the spindle. 
Combinations or gangs of form cutters are shown in Figs. 2 and 3. These 


FIG. 3. 
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FIG. 4. 


an angle of 45 degrees, strike upon the buckets contained in a cold rolled 
copper bucket ring, and each ring contains 120 buckets. The reservoirs 
are bolted to the frame, with lead gaskets between, and by the construc- 
tion of the bucket rings an excess of weight and all liability to rust are 
avoided. As compared with ordinary wheels, those with the rubber cov- 
ering show a difference of 30 per cent. superiority. The rubber as thus 
applied of course does not cover all the bucket, as the discharge lip is left 
free. 


Where Fine Whetstones Come From. 

The interesting claim is made for Arkansas of furnishing the finest 
whetstones of any to be found in the United States for the sharpening of 
fine-edged tools, there being in that State remarkable beds of the substance 
called novacalite, or what is scientifically known as an altered schist ; this 
means a deposit of a flinty nature, usually combined with limestone, the 
rock thus produced being changed in such a manner molecularly, by 
processes not altogether understood, as to supply a surface peculiarly suit- 
able for grinding. The entire supply of novacalite for the United States 
is furnished by Arkansas, also filling a large part of the export demand. 
The main deposit of this remarkable material is in a single hill about five 
hundred feet high. Itis avery beautiful stone, of snowy whiteness, and 
is quite costly, because, owing to its extreme hardnesss, it has to be cut 
by diamond dust. For the sharpening of keen-edged tools, razors excepted, 
this novacalite is regarded as unrivaled. 
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Soldering. 
EDITOR SCIENTIFIC MACHINIST : 

As you solicit correspondence from practical mechanics, to publish as 
a means of education, I will contribute a short article, and if you consider 
it worth publishing you are at liberty to do so. Iam convinced that dif- 
fusing knowledge in the way that you propose will do the most good to the 
readers of your valuable paper, in the shortest possible time. I am sure, 
also, that it meets with disfavor from a certain class of mechanics, generally 
from the older ones, who have spent their life-time in acquiring those tricks 
of the trade (so to speak) that make their services so valuable to their em- 
ployers, and who think it a detriment to the trade to educate other than by 
actual practice. 

‘‘Let them find out by working and studying as I have done,” is a 
common expression with them. | 

The only reason I can see for concealing useful mechanical knowledge 
among workingmen is purely a selfish one. ‘‘If Iteacha man to do 
what I can do, then he is able to take my place,” is the argument. Even 
so. But are we not all builders upon others’ thoughts and works, to a 
great extent, for what we know and can do? And are we not still so 
dependent that we can learn something new # us every day from 
others? In my experience I have often found a word of advice to equal 
years of patient work and study, and feel grateful for it. Consequently, I 
do not have any scruples about giving any instruction that may benefit my 
co-workers in accordante with the above. 

I will direct a few remarks to young machinists upon the art of sold- 
ering. 

I claim no new principle, but some of the different methods of using to 
advantage. I also do not propose to go into details of the many different 
varieties of work that can be done, but to give a few examples that will 
furnish food for thought and action on the part of the mechanic himself. 

All machinists ought to know how to solder and do it right, but com- 
paratively few do. In the first place, the machinist’s iron should be a 
heavy one in most all cases (for reasons that will be explained in the course 
of this article). In the second place, ‘‘acid” properly prepared. Then, 
with a heater, or forge, good solder (half and half is most generally used), 
you are ready for work. Most every machinist knows how to solder pieces 
together over a flame, so I will say nothing on that point. Get the iron 
ready by filing the squared point with an old file, until the copper is bright. 
Heat it hot enough to melt the solder, dip the squared point im the acid, 
then rub on the solder till well tinned. 

Never attempt to solder without the iron being hot enough. 
work all right if heated to a slight tinge of red, if dipped in the acid. 

We now proceed to 


It will 


EXAMPLE NO. I. 


We wish to solder together on their edges, two pieces of sheet brass, 
4’x12"x¥™", so as to formaright angle. Place one piece flat upon 
an even surface horizontally. Hold the other against it perpendicular with 
a tri-square with one hand, then tack it at one end, holding firmly until 
the solder sets. Move the square to the other end and dothesame. Now 
you have it square and can handle it at pleasure. Place it in the shape of 
V. Commence about 2” from one end so as not to loosen the ends. 
Hold the stick of solder in one hand, the iron in the other, and draw it 
slowly, feeding the iron from time to time with enough solder to make a 
good joint. By the time you are at the oppesite end, the solder has become 
firm almost the whole length, then you can finish off the ends. The utility 
of the heavy iron is here obvious, as it has to transfer its heat to the parts 
to be soldered, to make them hot enough for the solder to flow. A light 
one becomes cool too soon, and you cannot do good work. The idea to 
be conveyed is to get the pieces tn the right position first, then not try to 
do it all at once, but tack it at the different points, so you can handle it 
without changing its position. Many difficult jobs can be done in this way. 


EXAMPLE NO. 2. 


In soldering two pieces of sheet metal together always bevel their 
edges to allow more surface for the solder and to give strength. Place the 
pieces flat upon an even surface, hold them in position by a weight, or a 
piece of iron in the hand. By this means you will have a strong, service- 
able joint. Many difficult jobs can be done in the lathe, planer or shaper, 
by the use of a little solder that is almost impossible by ordinary means. 


EXAMPLE NO. 3. 


We have a number of irregular pieces to be planed parallel on both 
sides. The work cannot be caught in the chuck without a great deal of 
time and trouble. Or, if you did, it would spring so when you have it 
planed it would be out of shape. There are two ways of doing this work 
perfectly. First, for small work, by clamping a solid piece in the chuck, 
planing it off and soldering the irregular pieces on it. Second, for larger 
work on the bed of the planer for which I will give the plan in detail. 
First, clamp two strips of sheet brass across the bed of the planer far 
enough apart to equal the length of the piece to be planed. Second, put 
other strips of the same across at different places between them. These 
do not require to be clamped. Third, brighten the workto be planed by 
filing it at the ends and sides, or wherever you wish to apply solder. 
Fourth, place it upon the strips so that the end may come in contact with 
a plugin a hole in the planer bed. Fifth, get itas nearly parallel as possible, 
by means of wedges. If you have no iron ones, use wood. Sixth, apply 
some acid, then solder firmly at the ends, then at the sides in as many dif- 
ferent places as necessary. The solder will run under a little and make a 
good bearing. Take the first cut and it will be true. Seventh, remove 
the strips, clean off the solder by means of the hot iron and sharp chisel, 


spread the end strips apart to allow the work to just go between them, 
place the work flat on the bed and solder the ends only, plane, and you have 
a perfect job. I donot think these examples need any diagrams to be 
understood. 

DIRECTIONS FOR MAKING ACID. 

Take muriatic acid of any desired quantity. Put it in an earthen jar, 
add zinc to it until it stops boiling or eating. It should be done in the 
open air or at any place where the fumes will escape readily. It is better 
to let it stand until thoroughly cut. To make the solder flow nicely add 
a small piece of sal-ammoniac to the acid. 

A HANDY SOLDERING BOARD. 


Take a board 18’x12”, nail some 
strips on the edge to form a flange 
all around about an inch high. Bend 
a 3%” iron rod to goacross the center, 
2” high and fasten at each side. 
This rod acts as a handle to carry 
it, also as a rest for the hot iron. 
Form a recess at one end for the 
acid cup, and it is now ready for 
) use. 
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Attachment for Drawing Board. 

EDITOR SCIENTIFIC MACHINIST : F 

I enclose herewith a rough sketch of an attachment for a drawing 
board, which I invented some years ago, and having never seen it in use 
elsewhere, I thought it might be of some benefit to some of your readers 
who, like myself, are what are known as a jack-of.all-trades. I think it can 
easily be illustrated, its cost is 
a mere trifle, and although I 
. am not an experienced drafts- 
man, yet I believe that those 
who have nothing better will 
find it well worth the trouble 
of making. It consists of a 
wire bent in the form shown in 
Fig. 2, the ends being formed 
to receive a round lead screw. 
I used a No. 8 iron wire fora 
board 18 inches wide, though 
steel might be better. Form 
the wire so that when it is on 
the board, as shown, the wire 
curves slightly toward the 
board, as shown by the figure 
* Fasten the wire with screws, at 
each end, and drive staples 
over the straight part at A A, 
being careful to have the wire 
true enough so the T-square will lie flat on the board without 
pressing on the wire. Now place the T-square on one edge of board 
and place a round lead screw just inside the wire, and screw into under 
side of square until the it draws slightly on the wire, when it is com- 
pleted, and it will be found that the square can be slipped along from top 
to bottom of board very easily and the pressure of the wire holds it firmly 
in position. It can be taken off by raising the blade of square first, when 
the screw unhooks from the wire. H. L. CHAPMAN, 








Fig. 1. 


A CHAT WITH THE TOOL MAKER. 





BY FRED H. COLVIN. 

Although I have aimed my blunderbuss at the tool maker, it is liable 
to spread its charge until it strikes some of the others in the shop; however 
the charge will not be dangerous, but will I hope prove of benefit to all 
who receive it. 

There are many little kinks that go to make life easier for us all and 
by giving them to others we help them along and usually get good ideas in 
return. 

To any one who has flat cutters or other flat work to do (by this I 
mean pieces of flat steel or iron that require to be turned), the question of 

: how to hold them is often a puzzling 
one. It may be put down asa general 
rule that a work should be center- 
ed and have the centers drilled and 
reamed to fit the lathe centers, 
preferably 60°, and this case is no 
exception. There is work which 
does not need centering and which it 
is a waste of time to center, but these 
cases are extremely rare, and need not 
be considered now. Having a flat 
steel cutter to turn up, the steel of 
3x5x¥4 inch, and it is not a handy 
thing to use the regular lathe dog or 
even a clamp to drive it with; so, 
after centering it in good shape, let us 
see howit can best be driven. Pro- 
cure a piece of cast iron, the regu- 
lar shape of the lathe ‘‘ master chucks” 
and thread it to fit the spindle of your lathe. Leave the outside rough, 
for there is no need of finish, and besides it leaves it stronger to stand the 
strain of the work. 

The cut will explain itself, although it does not show the thread im the 
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chuck. The chuck is bored out to allow the lathe centers to pass through 
as shown by dotted lines until it projects about as shown in the cut. A 
slot across the face of the chuck, as near the centeras possible is all that remains 
to be done and the carrier iscompleted. It will not be difficult to see how, by 
placing the piece of centered steel on the center, it will come within the 
slot across the face of the carrier and be driven very firmly and positively. 
The ease with which the piece to be turned may be removed for examina- 
tion and replaced always in the same place will commend it to those who 
have much of this kind of work to do, and no one can object on account 
of cost, as that is trifling. © 

I have not shown the thread or any detail in the cut, except what was 
absolutely necessary for the showing of the idea, for I do not think acut is 
as easily understood when it is encumbered with lines that do not bear 
directly on the subject. These extra lines are especially misleading to any 
One not accustomed to reading drawings, and as they are not necessary it 
seems best to omit them. As for drawing threads, #. ¢., making all the 
detail of the threads, showing pitch, etc., it is worse than useless unless for 
practice By just making lines to represent threads and then marking the 
pitch and kind of thread is all that is required, so that it seems like a waste 
of time to go to the trouble of drawing them in detail. A great many of 
the large shops are following this plan now and find it a great saving of 
time. 


This carrier is not new, but has been in use in one shop that I know 
of for over eight years with good satisfaction. Though not being new I 


have never seen it in use elsewhere, and, as it is such a handy tool, think it 
will find a wider application by making it known through the columns of 
the ScrentiFic MacHINIST. 

Its use is not confined tothe pure and simple flat cutters, but to modi- 
fications of them, as we often see in shops that use small turrets. They 
These can be held in the 


will use a flat cutter having around shank. 


THE STANDARD FIRELESS ENGINE. 


The Statdard fireless engine, which obtains its power from the vaporiza- 
tion of ammonia instead of from that of water, is claimed to be a pronounced 
success. An exhibit of itis being prepared for the World’s Fair and prelimi- 
nary tests are being made with the first motor on the Exposition grounds at 
Jackson Park. It effects a marvelous economy. Raising ice to the gaseous 
state or stesm requires the application of considereble heat, yet it is easily 
possible to get other substances which pass into liquid and gas at much lower 
temperatures. Ammonia becomes gaseous at 3834 degrees below zero or 250% 
degrees of temperature less than water requires to effect the same change. 

The ordinary atmoephere is fuel sufficient and ammonia is par excellence 
the substance for evolving power owing to its affinity for water. The fuel 
consumed in the running of street cars hy the Standard fireless engine costs 
under favorable circumstances only a fraction of a cent amile for each car. 
The aqua ammonia of commerce consists of 70 per cent. of water, and 30 per 
cent. of ammonia. In the process the ammonia is separated from this solution 
at a stationary plant by the application of heat in a manner similar to that 
used in ice works where the absorption principle is employed. 

The apparatus on the car to be charged consists of two parts, one within 
the other. The inner vessel receives the charge of the liquid anhydrous am- 
monia, which has heen separated from this solution, and the outer vessel is 
charged with a portion of the weak solution blown off from the bottom of the 
still or retort. When thus charged it is ready for operation. The tempera- 
ture at which the solution is charged is 80° Fahrenheit, and this gives a press- 
ure of about 150 pounds per square inch on the inner vessel. The pressure 
pipe to the engine from this inner vessel has a throttle valve as in ordinary 
steam engires. By opening this throttle it works the engine in a manner 
similar to steam. The exhaust is into the water in the outer tank and is in- 
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same way for turning the shank, then held with the ordinary dog for the 
other end. In turning flat reamers, taper reamers at that, it is especially 
useful, and this is the work that led to its trial and adoption. In taper 
work, especially when the steel is flat, it is a nice job to get it held firmly, 
yet move on the live center, as all taper work has to, on the ordinary lathe 
(lathes where the head does not swivel), but this will do the work ir good 
shape. 

The only precaution necessary is to have the slot of sufficient depth to 
allow of the cutter swinging its full travel when turning from one position 
tothe other. Those who are familiar with taper work will understand the 
meaning readily. Those who are not will receive much benefit and help 
in understanding it if they will try setting the lathe ‘‘ over ”’ and then watch- 
ing the work as it revolves. If you are handy at drawing, you can 
diagram it out on paper and show the positions it assumes. It will give 
you practice in drawing and studying them and will show you just how it 
works. If any one will express the wish, I shall be glad to show the action 
of turning tapers in a future paper, but if no one does so, shall assume that 
all the readers understand the action. 


A little experience that a friend of mine once had may be of use to 
some of the readers of this paper. He was a tool maker, anda good one, 
but the result of his work did not please him this time. He got a piece 
of steel from the blacksmith, and turned up a nice reamer, made a good 
job of it, milled it and filed the cutting edges. Then he took it to the fire 
and hardened it, tried it with a file and found that it was soft. This was 
not pleasing to him, and he tried again, thinking that he might have been 
deceived as to the heat before cooling, but it was no better than before. 
Then he knew it was a piece of machine steel and not tool steel, as it 
should have been. The mistake occurred from the steel being mixed by 
the blacksmith’s helper, when putting it away, for hardly any one can tell 
by the look of the piece of steel whether it is tool or machine. 

In some shops they mark all steel as it comes into the shop, and mark 
is sO it can always be seen. As pieces are cut off the bar, the ends that 
are cut are marked, leaving a mark always on the bar itself. 

It is easy to make stencils if you have not got them already, for all you 
need for this work are the letters T M and I, for ‘‘tool,” ‘‘ machine 
steel” and ‘‘ iron,” though the iron can nearly always be told by looking 
at the end of the bar. Still it is better to be sure, and the letters don’t 
cost much either to make or buy. The time and patience that these will 
save make them almost a crying necessity. 
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THE STANDARD FIRELESS ENGINE. . 


stantly absorbed, so that, when the charge is run off, the outer tank contains 
the aqua ammonia, the same as was used in the first place at the stationary 
plant. This is withdrawn at the stationary plant and returned to the steel to 
be again separated and a fresh charge putin. There ia no fire in the cars and 
no escape in the atmosphere. The material is used over an2 over. The cost 
of this system is that of the fuel consumed at the stationary plant for separat- 
ing the materiala and that of the necessary attendants. Cara can be made to 
run any distance from five to 50 miles on one charge, and asacar is charged 
in two minutes there is no appreciable loss of time. Instances of the success 
of the engine in running street cars might be quoted in detail. Mr. P. J. Mc- 
Mahon is the inventor. A company has been organized to take hold of this 
process and manufacture. Their offices are at 433 Mauhattan building, Chicago. 


HOLIDAY rates on the Nickel Plate, December 23d to January rat, inclusive. 
Returning to January sth, 1892. One fare for the round trip. 


To the Reader: If not a subscriber you should subscribe for this 
paper. It contains more matter of merit for the price than any other 
mechanical journal. See our REMARKABLE offer on page 8, which 
holds good only a short time. Don’t fail to take advantage of the best 
bargain you will ever strike. 


For preserving wire ropes, carried under water or under the earth’s sur- 
face, a mixture of 35 parte of slaked lime and from 50 to 60 parts of tar is 
recommended. The compound is boiled and applied to the article hot. For 
dry-lying cables athick mixture of graphite boiled in tallow, and one of crude 
linseed oil and vegetable tar have both been tried with success. 


THE London Board of Trade returns show an increase of imports for No 
vember of $33,550,000 and a decrease in exports of $11,150,c00 as compared 
with the same month last year, said to be largely due to the American tariff. 


For a good solution for removing blue from steel, so as to leave as clean 
as before coloring, try acetic acid or solution of chloride of tin (stannus 
chloride). 


THE Nickel Plate makes one fare for the round trip, December 23d to Jan 
uary Ist, inclusive, account Holidays. Returning limit to January sth, 1892. 
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RULES FOR MACHINERY HALL AT THE WORLD'S FAIR. 





Rules for the guidance and government of intending exhibitors in the De- 
partment of Machinery have been issued by Chief Robinson. The regulations, 
which are official and approved by Director General Davis, are as follows: 

Rule 1. Exhibitors must be manufacturers or producers of machinery 
and not dealers only. 

Rule 2. Exhibitors, or such agents as may be designated, shall be re- 
sponsible for the receiving, unpacking and arrangement of objects, as well as 
for their removal after the Exposition. 

Rule 3. No person can exhibit in another one’s place without express per- 
mission of the head of the department. 

Rule 4. No exhibitor will be permitted to erect or arrange his exhibit to 
obstruct the light, or occasion inconvenience, or disadvantageously affect the 
display of other exhibitors. 

Rule 5: No machinery on exhibition will be allowed to run longer than 
is necessary for that purpose, except by special permission of the chief of the 
department. 

Rule 6. Steam pressure applied will be 150 pounds per square inch above 
the atmosphere. Exhibitors requiring a lower pressure can obtain it by using 
a reducing valve. 

Rule 7. The line shafting will be placed 16 feet from the center of shaft 
to floor of building, unless otherwise decided, in which case due notice will be 
given. Size and relative position of shafting to space alloted will be shown on 
permit. 

Rule 8. The line of shafting will make 120 and 240 revolutions per minute. 

Rule 9. Driving pulleys on main line of shafting must be in halves and 
limited to 36 inches diameter. They must be secured in a manner that will 
not weaken the shaft, and be subject to the approval of the chief of the depart- 
ment. 

Rule 10. The main lines of steam, water and sewer pipes will be laid by 
the Construction Department, but all connecting pipes, valves, etc., will be 
supplied by the exhibitor. 

Rule 11. No steam or water pipes will be allowed to cross over passage- 
ways, except an especially provided tor in Group 68, Class 403. 

Rule 12. The water pressure will be that due to a head of 200 feet, or a 
pressure of about eighty-six pounds per square inch. 

Rule 13. The chief of department will have care and supervision of the 
main shaft, but all gear supplied by exhibitors will be under their care. They 
will also select persons to attend to their machinery, who alone will be allowed 
to operate it. 

Rule 14. Exhibitors of steam engines, boilers, steam pumps, machine 
tools, shafting, separators, feed water heaters, steam traps, etc., who desire to 
offer their exhibits or a portion thereof, for use in the department, should send 
in their application for space, or otherwise notify the head of the department 
as soon as possible. 

Rule 15. Exhibitors furnishing machinery, such"as engines, boilers, etc , 
for use of the department, may select thelr own men to operate them; their 
wages will be fixed and paid by the Exposition company. 

Rule 16. The Exposition company will defray the necessary expenses of 
exhibitors loaning their machine tools for use, beyond that which they would 
have incurred as exhihitors simply, wear and tear excepted. 

Rule 17. Fire engines entered for exhibition, offered and accepted for 
use, will be properly cared for and furnished with fuel free of expense. 

Rule 18. All platforms, counters, ornamental partitions, showcases, and 
appurtenances of above design, must be erected at the expense of the exhib- 
itor, and shall not exceed the following dimensions without special permission 
of the chief of department: Showcases, fifteen feet above the floor; . coun- 
ters, two feet ten inches above the floor, next to passageway; platforms, one 
foot above the floor; partitions of various heights, not exceeding fifteen feet, 
of avproved design, may be erected in certain parts of the building. 

Rule 19. All exhibitors of machinery in motion must be inclosed by a 
railing of uniform height of two feet six inches, the railing to come within the 
space. All designs of railing, showcases and signs must be submitted to the 
chief of department for approval. No sigus will allowed to extend over 
passageway, nor will signs of muslin, linen, canvas, or paper be permitted. 

Rule 20. No fires will be allowed in Machinery Hall except by special per- 
mission of chief of department. Not more than a day’s supply of oils and 
other inflammable material will be permitted in the building, but a suitable 
place will be provided for the storage of the same. 

Rule 21. In every case applicants for space are requested to give timely 
notice if they decide not to exhibit. 

Rule 22. Permits will be issued by the chief of department to bring in 
raw material required for the successful operation of certain exhibits, and 
such articles as may be required by concessions and privileges before 15 min- 
utes of the opening of the Exhibition in the morning. Also for the removal 
of such articles and products as come within the regulations. 

Rule 23. The location of exhibits in Machinery Hall will be indicated by 
rows of columns and the number of the nearest column in the row. The rows 
will be Jettered A, B. C, D. etc., from the south side, and the columns num 
bered 1, 2, 3, etc., from the east end. Example: “ Exhibit No.—B, 71.” 


Looseness of Structure in Steel Rails. 

Herr H. Wedding, in a paper recently read before the German Society of 
Railway Engineers, said that comparative examinations of rails of various 
profiles showed that looseness of structure (Lockerkett des Gefuges) on the 
upper surface increased in proportion to the size of the head. Looseness of 
structure in the interior forms, however. enly in rails having a very large 
head, and so increases that in the case of Goliath rails a loose cylinder is con- 
stituted. Theupper surface of the rails, on the other hand, is always less solid 
than the underlying portion both in large and in small rails. As the loose- 
ness of structure in the head of the rails now in use is no drawback, for they 
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last the stipulated period of 12 years ere they become useless by reason of 
wear, it must be assumed that the inconsidersble greater looseness of the 
head of Goliath rails does not bring with it any disadvantage. This view is 
confirmed both by microscopical investigation snd by the durable qualities 
manifested. It would appear as if a preasure exercised on the head of the rai] 
while it is being rolled decreasea in a corresponding degree the looseness of 
the upper surface. 


26-INCH TRIPLE GEARED SHAPER. 





The accompanying cut represents an improved 26-inch triple geared 
shaper. In designing this machine great care and attention has been given 
to those requirements and principles so essential to the perfect working of a 
machine of this class. It is strong and substantial throughout, especially in 
parts affected by the strain of the cutting tool. The sliding surfaces, unusually 
long and heavy, are provided with accurate adjustment, and are well fitted by 
handecraping. Driving pinion and intermediate gear are on the outside of 
the machine, permitting the use of an extra large gear, increased speed of 
pulleys and subsequent gain of power. Driving pinion makes 42 revolutions 
to one of rack wheel, giving ahigh belt velocity, allowing the belts to move 
easily and quickly. The double gearing consists of two steel racks, two rack 
wheels and one double pinion. The racks instead of having the teeth placed 


opposite each other are so set that the tooth on one side is opposite the space — 


of the other. This gives a steady, even stroke, equalizing the strain of cut by 
applying the power direct on each side of the tool. It also obviates any lost 
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motion. The belts are shifted by a circular plate having eccentrical slots 
which receive the studson the shifter arms. These slots are constructed in 
such a manner so as to move one belt before the other. By this arrangement 
the shifters are always locked so that the belts can not move them in case 
there is a tendency to travel. The machine runs silently and reverses without 
jar or shock. Stroke can be changed instantly while machine is in motion or 
atrest. Screw and gears for raising and lowering the cross rail are on the 
inside of machine and protected from dirtand chips. The opening under the 
ram admits long lengths of iron being passed clear through ; this adapts it for 
cutting key-ways in shafting of any length and up to 33 inches in diameter. 
The tool box can be detached and a tool inserted in the end of ram for cutting 
key-seats in pulleys, gears, etc., the feed being obtained by moving the table 
upward. The box table furnished with each machine is slotted on top and 
both sides, and can readily be removed and work bolted to the slotted apron, 
to which the table is attached. Graduated swivel vise or chuck and all neces- 
sary wrenches furnished with each machine. Length of stroke, 26 inches. 
Automatic cross traverse, 26 inches. Vertical adjustment, 20 inches. Feed of 
tool block, 9 inches. Top oftable, 14 by 18 inches. Countershaft is arranged 
for two speeds, and should make 200 revolutions for steel and 275 revolutions 
for cast iron. Weight 2,000 pounds. For price and further particulars address 
John Steptoe & Co., West Second street corner Central avenue, Cincinnati, O. 
It will be to your advantage to write them at once. 


In one week recently the Girard Furnace of the Girard Iron Co., at Girard, 
O., turned ont 1,324 gross tons of iron. This furnace is now in the fifth year 
of the present blast, and during that time there have been no repairs of any 
consequence made to the stack. 
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LIQUID STEEL ROLLING AN AMERICAN IDEA. 





In a recent paper on the evolution of the American rolling mill, Mr. R. W 
Hunt greatly rape the knuckles of Sir Henry Bessemer as follows: I will close 
with a reference to the latest radical departure, which, while not yet quite a 
commercial success, still has been placed in a sufficiently prominent position 
to deserve record. I refer to the rolling of liquid steel by Mr. Edwin Norton, 
at the works of Norton Brothers, in Chicago. It has been know forsome time 
that Mr. Norton was experimenting in this direction, and, in fact, had taken 
out patents in this and other countries. The paper read by Sir Henry Besse- 
mer at the late meeting of the Iron and Steel Institute on “ Rolling Fluid 
Metal,” and which has already been published in several of our technical 
papers, has called renewed attention to this system of producing sheets for 
tinning. 

The commercial changes in the tinplate industry have been somewhat 
violent of late, and appearances indicate that the location of a large part of the 
manufacture may come to this country. At all events, changes which will 
cheapen the production have become necessary, no matter where the plates 
are made. 

The Messrs. Norton are the largest individual tinplate consumers in Amer- 
ica, and as such have naturally kept fully in touch with all phases of the trade. 
Mr. Edwin Norton is the mechanical member of the firm. Some years ago he 
fully perfected the rolling of soft metals direct from the liquid state into fin- 
ished sizes. He was fully posted as to what had been attempted in the years 
past in such rolling. His success with soft metal led him to go further and 
strive to do the same thing with liquid steel]. He had encouraging results. 
He protected himself by patents at home and abroad. He felt full reverence 
for all that Bessemer had given the world, and knew that some thirty odc 
years ago he had experimented with this very process, and thought he knew 
wherein Bessemer bad not 
gore quite far enorgh to 
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departed member who did so much to create our organization and so much to 
add to your great fame, but Iam not willing that you should have all the 
credit for the last development in American rolling mills. 





‘¢ Drumming ’’ the World’s Fair in Europe. 

We must confess that as a nation we are miles behind our American 
friends in their modes of pushing and advertising their goods, and whilst we 
cannot but admire their energy and cuteness in extending their trade connec- 
tions, there are certain limits beyond which we have, as yet, not cared to go. 
It may be that we are a little thin skinned in these matters. We cannot pre- 
tend that as a nation we are less anxious than they to increase our trade, see- 
ing that our prosperity depends upon our commerce. Having admitted thus 
much, we still find ourselves, to put it mildly, greatly astonished to see the 
great lengths to which touting is carried by Americans. The strangest part 
of the matter is that the preceding remarks do not refer to firms or individuals, 
but to the Government authorities. The extraordinary efforts, official and 
otherwise, that are being made to ensure the success of the Chicago exhibition 
illustrate our meaning. We find deputies of senators and high officials sent 
round the various capitala of Europe, supported by every introduction and 
recommendation which the highest State authorities can give from one nation 
to another. This, of course, leads to pressing “ recommendations” from the 
Government thus appealed to, to the various industries under its influence, 
deputation to Chambers of Commerce, Boards of Trade, etc., and it 1s very well 
known that there are many large firms, to whom a recommendation from such 
a source amounts to acommand. If this is so in Germany. what effect must 
such official touting have in countries where the governing authorities are not 


, dependent upon the votes of the populace. The inconsistent part of tte affair 


is that this pressure is brought to bear by the one nation which professes to 
be able to do without the aid of others, which puts prohibitive duties on all 
goods supplied by other 
countries, and even goes 


insure complete and uni- 
form success. Still he felt 
that he deserved recogni- 
tion. Moreover, Mr. Norton 
as a successful American, 
duly appreciated the ad- 
vantages which would 
naturally accrue from hav- 


ing Bessemer indorse and. 


become interested in his 
process. For these reasons, 
after protecting himself by 
patents, he wrote Sir 
Henry Bessemer, also send- 
ing him a piece of sheet 
which he had rolled credit 
from liquid metal, explain- 
ed what improvements he 
bad made, and proposed 
an honorable commercial re- 
lationship. Certainly there 
was nothing disrespectful 
in this, no matter how great 
the man to whom it was 
made. 

Now mind you, up to 


1892._MECHANICAL SCIENCE FOR ALL.—1893. 


Below is given an outline of the contents of the “Scientific Machinist ” for 1892. These papers 
are not merely contemplated, but will positively be published. We can mention only about one- 
half of what is coming at this date. Most of these will begin at once and all soon. Nearly all will 
be finely illustrated. Any subscriber can have any subject within our scope treated by simply 
making the request. Our staff of special writers will give what is wanted. 


Steam-Engine Building and Repairing. 


These will be by able men and will cover the ground 
thoroughly. 


: This series comes from a writer recegnized as authority throughout the country. No one 
Steam-Boilers, should miss his papers. ; 
These are being prepared by one engaged in building all kinds of pumps. Their use and how 
Steam-Pumps. to keep them i. ton ition will be made plain in a practical way. t 


A well known and popular author will, in this serie? give valuable instructions 


Erecting Steam Plants. for setting up plants of all kinds. 
Shop Practice, Kinks and Methods. Several different writers will furnish papers in this line. 


There are too many to mention specifically in this brief outline. 


New and Easy Ways of Doing Work. This has reference tothe Machine Shop, and more than 


one will contribute to it. 
Pattern-Making. The papers under this head will be found very useful to every pattern maker. 
’ ® 


The Anvil and Forge. A practical blacksmith will write on his craft under this head. 
Foundry Work. We are only able to say about these that they will be first class. 

, 11 The “ Electrical Lessons,” now in the ninth number. will be continued under this 
Practical Electricity. head, and when finished will be published in pamphlet form. Every yearly sub- 


scriber beginning after this date will get a copy free. A special writer will, outside of the lessons, treat every phase of 
electrical practice as applied in engine room and shop. 


® . New Tools and Devices, Scientific-Mechanical 
Questions and Answers, Practical Letters, Special Articles, Miscellaneous Notes Sid Papers 
and illustrations of the finest quality will be found in every issue. We can not begin to give every detail of what is com- 


ing. Are you paying money for mechanical inform ation ? if so, do not leave us out. Please note our Extralnducement 
on page 3. Kindly show this to your friends and associates, and get them to subscribe. 


Don’t wait. Subscribe now. Pab. “SCIENTIFIC MACHINIST.” 


the length of passing laws 
to exclude continental 
workmen settling down 
among them. We believe 
that the Chicago Exhibition 
will be one of the finest ever 
held, and we -do not doubt 
it will be a great success, 
but surely it would be more 
dignified to attain this end 
through the customary 
commercial channels, than 
by the means now taken. 
This example set us by our 
American friends, ia one 
that we devoutly hope no 
other nation will follow.— 
[Kublow’s German Trade 
Review Berlin. 








Steam and Magnets. 
The influence of steam 
on magnets is the subject 
of an interesting note in 
the Schweizerische Bauzett- 
ung, in which reference is 


this time Bessemer seems 
to have attached little importance to his experiments of many years ago. 
Messrs. McKinley and Norton recalled them to his mind and gave them value. 
Perhaps this is none of my business, but Sir Henry has aroused my Amer- 
ican ire. He says: - 

‘‘T received, about two years ago, a parcel from America containing a small 
sample of sheet metal, which was being successfully manufactured there. 
The person from whom I received it informed me that it was made by a 
slight alteration or improvement on my patent of 1857, for rolling continuous 
sheets and thin bars of iron or steel direct from fluid metal. He offered me 
one-half of his patent if I would undertake its introduction into this country. 
I did not accept his offer, and there the matter rested. 

“The circumstance stated has, however, afforded me an opportunity of 
showing you a small sample of a continuous sheet, produced direct from fluid 
metal at a single operation, and proves beyond doubt or question the import- 
ant fact that fluid metal may be chilled and formedinto acontinuous sheet 
between rolls that are kept cold, while it well illustrates the spirit of enterprise 
of our American cousins, who are so prompt to recognize, to adopt, and to 
improve upon the inventions brought forward in Europe.” 

I think he. might have treated Mr. Norton a little less cavalierly without 
any prejudice to his great fame. This thing had lain dead all these years. 
Should not some honor be given to the man who was able to put life into the 
corpse, and conquer for it a place among live industries? The greatest have 
always been under obligations to others for portions of their triumphs, and 
always will'be. ) 

The Bessemer process was a failure for all but the higher purposes until 
Mushet’s invention; and while Sir Henry honored himself by settling an 
annuity upon Mushet, who at that time had made nothing from his invention, 
etill I for one would have had my already profound respect increased if Besse- 
mer had even mentioned Mushet’s name in his letter giving the history of his 
process, which was read at the Pittsburg, Pa., meeting of the Iron and Steel 
Institutes. 

We honor you, Sir Henry, and are proud to have your portrait hanging 
npon the walls of our society house, and hanging in company with that beloved 





@ made to the researches 
These have shown that with long continued heating 


of Strouhal and Barus. 
in steam, magnets lose from 28 to 67 per cent. of their power. If, after this, 
the magnets are remagnetized and again exposed to the action of steam, only 
a very slight loss of magnetic power is found to take place. The experiments 
which have been made would seem to warrant the conclusion slso that after 
such treatment a magnet is less liable to deterioration from mechanical vibra- 


tion as well as heat. In one of the experiments, a short magnet was boiled in 
water for four hours. It was then magnetized and held in an atmosphere of 
steam for two hours more, after which its magnetic moment was measured. 
It was then subjected to 50 blows from a piece of wood, both transverely and 
longitudinally. Again measuring ite magnetic moment, showed a loss of 5},, 
and in repeating the hammering with the wooden bar the loss was ;}, of the 
original moment. In view of all thie, repeated steaming and magnetizing is 
recommended as a good means of securing permanent magnetism in pieces of 
hard steel. . 


Krupp’s Great Rolling Mill. 

The rolling mill which has recently been built at the Krupp Works, at 
Essen, Germany, probably surpasses in size and effectiveness any similar 
plant in the world. It is used for rolling armor plates, and is able to turn out 
finished plates 28 inches in thickness and nearly 12 feet wide. An idea of the 
size of this ponderous piece of machinery may be obtained from the state- 
ment that the rolls, which are made of crucible steel, welghed in the rough 
state 100,000 pounds. The entire plant of rolls, reversing engines and heating 
furnaces, is served by cranes capable of moving 300,000 pounds, while the 
shears, with long, steel blades. cut through the plates as easily as ordinary 
shears cut through paper. The entire work, from the ingot to the finished 
plate, is handled by hydraulic automatic machinery.—[Manufacturer's Ge zette 


It costs $25,000 to secure a patent in all the countries where patent laws 
exist. In Cape Colony, at the extreme southern part of Africa, the cost ofa 
patent is $925, and we are told that only two patents have ever been issued, one 
being the Bell telephone, and the other unknown to our informant.—[Manu- 
facturers’ Gazette. 
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A WOMAN MACMHINIST. 


“Customers don’t pay, but creditors won’t be put off. Business is duller’n 
a Summer resort in December. Hain’t no chance for aman unless he’s got 
plenty of money, blamed if ther’ is.” 

This pessimistic declaration came froma loutish young man ina grimy 
pepper-and-salt suit, as he ground about a quarter ofa pound of the weed 
between the millstones of his molars and ejected the molasses colored fluid 
through an open door about a rod distant. 

‘All the more reason for bein’ cautious,” answered a little, old man, with 
a hard, cunning face, who sat at an old-fashioned desk and fondled a silver dollar 
in a manner that left no doubt what god claimed him asa devotee. ‘‘ Can't 
be too careful under sich sarcumstances,” he aaid. “ The note of $800 is due 
day after to-morrow, a Friday, and instead of liftin’ of it you want to borry 
more. I saylIcan’t give it ’thout you secure it with a mortgage. No man 
with good intentions would squeal at that.” 

Columbus Blount, who made the opening remarks, gazed out of the win- 
dow and down the street at the little machine and blacksmith shop which pre- 
sided over him. It was a low, square building with a gable roof, standing in 
the rear ofayard filled with the mortal remains ofold wagons, farm implements, 
stoves, grindstones and nondescript rubbish. When the wind lulled he could 
hear the “chang, chang, chang,” of the hammer in the smithy and he occa- 
sionally noted a horse led away, his feet re-shod for the renewal of the pull of 
life. 





“ Well, Pinch, you know that my sister M’tilda has a half interest in the 
shop,” said Blount. “Till see her and ask her to sign. Don’t know as she 
will, but I think I can work her around to it.” 

‘* All right, all right,” said Peter Pinch, in a sharp, business like manner. 
“ That will then be to back a note of $1 500 for six months. If I should be out 
when you call, apeak to Johnny ; y’!! fiad him som’rs about.” 

“ Can’t say for sure that I'll be back,” responded Mr. Blount, as he slouched 
out of the office. ; 

“YT can, I can,” said old Peter, slyly, to himself, as Columbus tramped 
down the stairs. “In course he’ll be back and give the mortgage, and get the 
money, and in six months he'll be back ag’in to beg off. But that won’t work. 
If I had any idee he’d pay it, not acent would I lend him. But I'll have that 
shop, land, tools, and all, before long, if he gives a mortgage. It’s only a year 
since old Blount died, and that slipshod loafer of a son has let the business 
run down, till he can’t make expenses out of it, after it’s all paid for. It’s surely 
worth $5,000, avd I’ll put a man in with some git-up-and-git, who'll soon make 
it net me a couple a thousand a year. That’s what’s comin’. So, young feller, 
just give me the mortgage, and it’s as good as though I had it in fee-simple.” 

Peter Pinch chuckled mightily, as he writhed his face in hideous contor- 
tions, which all the town knew expressed his extreme satisfaction. 

Columbus Blount did not have the easiest kind of a job getting his sister’s 
consent to giving a mortgage. Matilda did not know much about such mat- 
ters, but she was not entirely satisfied with her brother’s administration of the 
affairs of the shop. Her father nad toiled year after year at the smithy, until, 
when the railroad came, he branched ont into the machinist business. He 
had worked hard and managed wisely, and in four years had equipped the shop 
with all the tools considered necessary to a country machinist, besides build- 
ing a new house for his family, consisting of his wife, his daughter Matilda 
and his son Columbus. When he died he left the shop jointly to his son and 
daughter, the former being expected to operate it, following in the footeteps of 
his father, and support his mother and sister. But Columbus was hardly 
a good copy of his prototype. All he had ever discovered were the best places 
to loaf and hunt, and the fact that people will not long take worthless jobs 
out of respect to the bungler’s parent. 

Matilda was an industrious, intelligent girl of nineteen, who enjoyed a 
high reputation for her beauty as well as her amiable disposition. She had 
learned the printer’s art at the office of the Valleytown Vindicator, and it was 
well for Mrs. Blount that she had done ao, for the only revenue of the house, 
since Mr. Blount’s demieze, was from the earnings of Matilda. The girl did not 
complain, but she hesitated to incumber the shop with a mortgage. 

Columbus, however, put as plausible a face on his unreasonable request as 
he could, and by profuse promises and various specious representations 
secured the signature that caused the transfer of $700 from the pocket of Peter 
Pinch to his own. 

But instead of laying it out to the advantage of the business, young Mr. 
Blount paid some pressing creditors and went on a three weeks’ hunt, which, 
with him, implied a spree also. 

The six months passed, and the prophecy of old Peter Pinch was fulfilled. 
Columbus had, he averred, a great lot of collections to make right away, and 
could easily pay it up, if granted a short extension. This old Peter cared very 
little for, and stoutly demanded his money, which he knew could not be raised, 
or the shop. , 

On the day of the crisis in affairs, Matilda went down to the shop. Old 
Peter was there, bristling and aggressive, and so was young Blount, sulky and 
defiant. Matilda made particular inquiry into the business, asking her 
brother to explain why things had not turned out as he represented. When 
pressed too closely for a proper account, he gave her abuse instead of infor- 
mation. Matilda saw that the money lender was determined to have the place 
and that her brother had reached the end of his rope. 

While the two latter were quarreling in the office, she slipped into the shop 
and went over to where the foreman, Larry Neil, was at work. Larry was a 
bright lad of about twenty-three, who had learned his trade there and knew 
much more about the business than his superior. Although he had never 
overworked himself, his supervision had been the only factor of safety in the 
workings of the concern. 

“Mr. Neil,” said Matilda, “do you think you can run the shop, so far as 
the work inside is concerned? ” 


Larry looked up at her troubled, but pretty face, and replied: “I don’t 
know, Miss Blount. I think I can, if I have the necessary material. We 
haven't had what we needed to do with. When your father was alive, supplies 
were always furnished as quickly as asked for, but it hasn’t been so lately. 
That’a the principal reason why work isn’t done properly and intime. I don’t 
want to say anything against your brother, but with the right management I 
don’t see why it can’t be done. There’s plenty of work, if people thought it 
would be done as ordered.” 

Matilda thanked him and returned to the office, just as Columbus blurted 
out: “ Well, take the ——rattle-trap. If you can get anything ont of it, you'll 
do more than I can.” 

“ All right,” squeaked Peter. 
Vl) relieve you from paying it.” 
he spoke. 

“Not just yet, Mr. Pinch. I want totalk to you,” said Matilda. 

“ Money’s the only thing that'll talk to any use,” jerked out the usurer. 

“ Now, Mr. Pinch,” proceeded Matilda, ‘I want to say that I do not like 
to see this place go. Excepting a house and lot, it is all my mother and my- 
self have. It is right that you should have your mouey, of course, but I want 
my chance now to save it. Give me six months time and I will try and pay it 
myself.” 

The old man stared in amazement at Matilda, who stood there, her hand 
on the desk and her cheeks flushed, the picture of resolution. 

“You, girl; what'll you do with the shop ’” 

“ Run it, and pay you up, if possible,” she reptied. “Columbus will, of 
course, after abandoning it, sign his interest over to me, and I will assume the 
whole. The shop will not run away. You will be well secured and will get 
your interest, at least. You do not want to be considered illiberal with a 
widow’s child, do you?” 

“ N—o, nor am I. I only ask what ie my due. I can’t see howI can let things 
run any longer. You’ll make it worse and worse, perhaps get rid of the stuff 
and then, where’ll I be?” 

“You can watch it as closely as you like. Now, Mr. Pinch, don’t have it 
said that the oldest deacon in the church refused to give a girl a chance to 
save her only property, when she has a mother to support. Ic may be that I 
can’t pay you, but be charitable, for the sake of your religious profession.” 

Deacon Pinch had made up his mind not to lose an hour in seizing that 
shop, but this shrewd appeal to a virtue he professed to possess, was not with- 
out effect. He finally did extend the note three months, with interest at 
double the usual rate. He felt positive that this accommodation would only 
put off his acquisition of the shop three months, while giving him a favorable 
advertisement, which his reputation badly needed. 

Columbus Blount was induced to sell his interest in the shop to his sister, 
the twenty five dollars consideration, which Matilda paid out of her earnings 
being the only argument that carried any weight with him. He then cleared 
out. 

On a fine Monday morning in September, early passers-by noticed two 
young men hanging a new sign in place of the one that had depended from an 
iron rod on the front of the local mechanical mecca for twenty years. The 
new board bore the interesting words: ‘‘ Matilda Blount’s Machine and Black- 
smith Shop.” 

The fair proprietress, whose business was thus advertised to the town, was 
in total ignorance of the manner in which she had been brought to public 
notice, until the villagers began to compliment her upon her brave stand 
against impending ruin, adding, usually with a broad emile, that they hoped 
her new sign would draw many customers. 


Matilda always arrived at the shop before the whistle blew for the com- 
mencement of operations for the day. This had the effect of bringing the 
machinists and employes down on time, which had not occurred for many 
months. They had been in the habit of straggling in between half-past seven 
and eight, the boss never being on hand to. note the time lost. This was a 
good beginning. She assured all the patrons who came that the work would 
be properly done, and saw that it was delivered when promised. She could not 
euperintend affairs in the shop, but she kept the accounts and knew every- 
thirg that was going on, trusting the operations inside to the skill, good 
management and honesty of Larry Neil. 

As previously stated, Larry had been a good natured, willing, happy-go- 
lucky sort of a youth, who had never felt much responsibility, but had always 
given fair service. A few days after Matilda took the reins in her own hands 
Larry was heard to say that, ‘he'd be —— if he wouldn’t pull the girl through, 
if it was a possible thing.” He had justly complained of alack of facilities for 
certain work, but when he came to make out his requisitions he said nothing 
about the greater part of what he had claimed was necessary. Nor did the jobs 
fail to be done. He was ingenious by nature, and now that he took an interest 
in turning out whatever came, he readily rigged, patched and improvised in 
such a way as to accompliah theend. Many evenings he remained till daylight 
had departed, getting things in proper shape for the apprentice to doa man’s 
work. 

It was a slow town, but the good people, after a season of head-shakings 
and doubt, began to realize that it was their duty to help along the quiet, un- 
assuming, stout-hearted daughter of their old neighbor, by sending their 
work to her shop instead of having it done at the next largest city, as they 
began to do soon after Mr- Blount died. 

Still, they were a long while in deciding and longer in taking action 
thereon, and the weeks multiplied into months so rapidly that the great and 
terrible day, when the mortgage must be taken care of or the shop lost, was 
near at hand before their good intentions came to fruition. It wasa large 
amount to raise from a business so badly demoralized, and would have given 
the venerable Mr. Blount a hard rub, in his best times. 

But the shop went busily on, day after day, regardless of the dread incubus. 
Matilda and Larry worked with a will doing the very best that lay in their 


“Come over to the Squire’s a minute and 
His hand went eagerly to the door-knob. as 
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power. They seemed to make a first-rate team, Matilda keeping strict account 
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One afternoon, a few days before the note fell due, the proprietress an 

her right hand man were in the office, their heads bent over the same table, WALTHAM 

conning a batch of shop reports, from which charges were to be made. The OR FOR 

ea copay agin nk Nab aman lea pn ue es his itn Pel uted at them ELCIN y w k 

through the window in the office door, and said to a machinist: “ D'ye see 

that, Jimmy? Now,I tell ye, them heads is too clus tegither for ornery. MOVEMENT Ten Hou rs or . 


That Larry, he hain’t wurked like a prisoner gitten’ out a jail, night an’ day, 
jes becase he’s paid wages. He’s got an interest in that gai, that ain’t hard to 
diskiver. What'd I hear im savin last Saturday night but that he’d take hie 
pay when the mortgage wis. h’isted. Now, you min’ my words, it means 
somethin’.” The old man winked knowingly, and seemed mightily pleased 
with the probability he suggested. 


Until 19 Days from the date oi 
this issue we alee? give FREE : %) 
every persen sending in 13 yearly 
subscriptions: paid in advance, 
to the SCIENTIFIC MACHINIST 


“ Bat,” he added, ‘‘the note is on the road, an’ ’ll be here in jes four days. S O PEN- CED 

Mayhaps we'll all be out of ajob then. Can’t tell, can’t tell.” CASE, WITH AMERICAN 
(To be continued.) WAL 

WORKS, a8 preferred. Both 

ar€ WARRANTED. No explana: 


tion of these movements is 
necessary. They are known unl- 
versally to be very reliable. The 
editor of this pa has carried 
a Waltham like this for five years 
and would not ask fcr a better 
time-keeper. For 24 yearly sub- 
scriptions we will give the same 
works ina $15 gold case, filled. 
With the aid of the splendid 

: premiums we give subscribers, 
Io hours’ work will secure the $10 watch. We make nothing on such subscrip- 
tlons—everything goes for the premiums. Bnt circulation is what we are 
after. The paper is one of the best and will be better every issue. Our pros- 
pectus will give you a1 idea of what is coming. Notice below the premiums 
that go with the paper on this offer. 


Machinist's Tool Ches 


THE ENGINEER’S CHRISTMAS. 





(Concluded.] 


The superintendent duly arrived at a town in West Virginia, and went 
directly to St. Mark’s Hospital. He had received from the Mother Superior of 
that institution a description of a girl in their possession which tallied with 
that of Ruth Weston. He now learned that the young lady, who turned out to 
be the one he was looking for, had been landed at that place from a river boat, 
which had rescued her from the stream the day after the Johnstown flood, at a 
point nearly a hundred miles below that ill-fated town. 

For many months she was confined to the bed, unable to relate her history. 
When her health and reason were restored sufficiently to give an intelligent 
account of herself and her misfortune, an effort was made to find her mother 
and fiancee. It was learned that her mother had died, but it chanced that 
aone of the persons of whom inquiry was made knew of Bill Jameson—whether 
he was dead or alive. Superintendent Pierce saw a notice of the mysterious 
ward at St. Mark’sin a local paper, which had in some manner drifted into his 
hands, and this was his first clue. 

At the time he visited the hospital, Ruth was quite restored to health, but 
of course. was suffering much on account of her sad bereavement. Mr. Pierce 
told the Mother Superior about Bill being his engineer, and it was arranged 
that Ruth should leave with him, under the impression that a situation, in 
which she could take care of herself, had been fouud for her. So they left 
that evening and the next day arrived at the home of Mr. Pierce. 

Bill had been asked to attend a supper, to be given by the superintendent 
on Christmas Eve, and only after much persuasion did he agree to go. Of 
course, he got shaved and put on his best clothes, and there was not a more 
presentable person in town than Bill, on that evening. 

When he had been ushered in, Mr. Pierce took him to one side and told 
him that he must be prepared for a surprise, and a big one. This however, 
he thought referred to something that was going to be done for the entertain- 
ment of the guests. 

Mr. Pierce arranged the matter well. He seated Bill before a fire-place 
burning natural gas, in an up stairs room, and they smoked cigars and chatted 
for half an hour. There was no light in the room other than that made by the 
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fire, and it had been arranged to turn off the gas slowly so that it should be- Or» chest. It is of 
come too dark, after a time, to recognize anyone who might enter the room. Sah SU hard wood, 20 
While they were talking Mrs. Pierce and Ruth came in and looked out of HM i TT long, 10” wide 


the window at the tongue of flame sent up by a neighboring furnace. Pres- 
ently Mr. and Mrs. Pierce were called and, excusing themselves “for a 
moment,” went down. The gas was then turned on full blast. 

About two minutes after the illumination, a short, subdued scream was 
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heard, and then all was silent. | ae tills, handles, 

Pa * a Pp * ® & # eS & PTT INT lock and key, and 

The good parson was a guest that evening, and his services were needed. sells for $4.00 
When he had pronounced the solemn words that had been so long and cruelly Retail Price, 4.00. at retail. 


deleyed by the awful Johnstown flood, and had placed on the bride’s finger the 
ring provided the groom by his friends, he: turned to the happy engineer and 
said, “ Please consider this the Christmas present of Mr. and Mrs. Pierce, and 
(placing $500 in gold in his hand) this the lump of coal saved at the mill by 
economical, intelligent firing, and may it keep your hearth warm for many a 
da RAs 
And if the words of the superintendent had not come true, there must 
have been many exceedingly happy men in the State that Christmas Eve. 
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a Every yearly subscriber can have 
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Gea, sfree acopy of ‘‘ The Mechanic’s Com- 
a conned plete Library,” in cloth binding, a 
L # more detailed description of which 
will be found on page 3 and elsewhere, 
or, every yearly subscriber can have 
the knife here represented. This is 
exactly like the cut in every way. It 
has horn handle, good springs and 
brass lining. The retail price is usu- 
ally $1.25. It is fully warranted. 


MAY be made up of yearly, 8 
months, 6 months and 3 months sub- 





TRAVEL on the Nickel Piste and receive the benefits of Holiday rates, De- 
cember 23d to January sth, 1892. 








Wanted. 
GENTS for the Machinists’ Hand book 
_ on lathe screw cutting figuring opeec 
setting valves, etc..ete. Price 50 cents oet- 
zer & Bvnon, Sayre, Pa. 


ACENTS WANTED ON SALARY 
or commission, to handle the new Patent 
Chemical Ink Erasing Pencil. The quickest 
and greatest selling novelty ever produced. 
Krases ink thoroughly in two seconds. No 
abrasion of paper. Works like magic. 200 to 
geo per cent. profit. One Agent’s sales 
amounted to $620in six days. Another $32 in 
two hours. Previous experience not neces- 
sary. For terms and full particulars, address, 
The Monroe Eraser M’f'’g Co., La Crosse, Wis. 
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i ness or those familiar with steam 

wanted for the HINE ELIMINATOR (see 
advertisement). Address Hine Eliminator 
Co., 40 Cortlandt St., New York. 


A CLUB 





X 243. | For Sale scriptions, but the whole must amount to $19.50 for a 
ERY desirable factory lot 200 ft. on Ham- | watch club, and $09 f : 
CEE OUa. Vera sirable factory ot 209 ft on 1 iam ; $9 for a chest club. The paper for one 


Machinery. 


ARTLETT Machine Snop: 63 to 69 South 
B Water street, near N. Y. P.& O Depot. 
Mill Machinery of every description. Tele 
phone 1123, Cleveland, O. 


OLL, WM., Mfr. of Light Machinery and 
Metal Patterns. 57 Center st., Cl’vi’d, O. 


HAFTING STRAIGTENERS, 
jJ- H. Wells, Tampa, Fla. 


Castings. 
ASTINGS for smail and medium-sized 


vertical engines. Humphery’s Foundry, 
Bellefontaine, Ohio. 


Rubber Stamps and Type. 


YLOR BROS. & CO., Cleveland, O., man- 
ufacturers of Rubber Stamps, ype and 
Figures, Seals. Stencils, Steel Stamps, etc. 
Circular free. Taylor Bros & Co., 82 Superior 
st. (Atwater Block), Cleveland. fake elevator. 


« OW to Keep Boilers Clean.’ A 96-page 
H book mailed free by Jas. Q. Hotch- 
xiss, 120 Liberty St., N. Y. 


R. R., Cleveland, O. Apply W. H. Bosw, 
11S. Water 8t. ited sa 


RLL Established Machine Shop and 

Foundry, with Gas Well. Will take 

part pay in work and castings. Address A. 
R., care Publishess Scientific Machinist. 


Boiler Feeders. 





f heer MOST RELIABLE BOILER FEEDER 
now in market is the Excelsior, manu- 

factured by N. A. Watson, Erie, Pa. Over 

10,000 in use. Send for discount and prices. 





Saws. 


esse 

NERLACH, PETER & CO. All kinds of 
G Saws made and repaired. Stave, Head- 
ing and Barrel Machinery. 28 Columbus st., 
Cleveland, O, 


a 
Rees BROS.,Manufacturers of Hand 

Cut Files and Rasps; also Patent File 
Handles. Cor. Spring and Water sts., Colum- 
bus, O. Old Files re-cut and Warranted. 
Send for price list. Columbus, O. 


Bight Bee & oo: Badders of Ma 
chinery, Jobbing andRe ng. Leo 
& Winter sts., Cleveland. O. . oo 


year is $1.50; for 8 months, $1; 6 months, 75 cents; 
3 months, 40 cents. 


With 8 months subscriptions we will give as a premium 
“ EDISON’S ENCYCLOPEDIA,” 


A little book of 512 pages, with 97 maps anda vast £ 
quantity of mechanical and general information. Any fay 
one wishing to subscribe singly can have the knife @ 
if he wishes it, but this offer is entirely separate from 
and must not be mixed with the offer on page 3. 


say-Fifteen or twenty hours of good, hard work will 
secure you both the watch and chest. 


Address, 
Publishers SCIENTIFIC MACHINIST. 
CLEVELAND, OHIO: 
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New and Valuable Books 


METAL WORKERS. 


LANGBEIN.—A Complete Treatise on the 
Electro-Deposition of Metals. Comprising Elec- 
tro-Plating and Galvanoplastic Operations, the 
Deposition of Metals by the Contact and Immer- 
sion Processes, the Coloring of Metals, the Meth- 
ods of Grinding and Polishing, as well as De- 
scriptions of the Electric Elements, Dynamo- 
Electric Machines, Thermopiles, and of the 
Materials and Processes used in every Depart- 
ment of the Art. Translated from the German 
of Dr. George Langbein, with additions by Wil- 
liam T. Brannt, editor of the ‘‘ Techno-Chemical 
Receipt Book.” Illustrated by 125 Engravings. 
In one volume, 8vc, 404 pages. Price, ..... 84.00 

BLINN.--A Practical Workshop Companion 
for Tin, Sheet-[ron and Copper-Plate Workers. 
Containing Rules for Describing various kinds of 
Patterns used by Tin, Sheetteon and Copper- 
Plate Workers. Practical Geometry. Mensura- 
tion of Surfaces and Solids: Tables of the 
Weights and Strengths of Metals and other 
Materials; Tables of Area and Circumferences 
of Circles; Composition of Metallic Alloys and 
Solders, with numerous valuable Receipts and 
Manipulations for every-day use in the work- 
shop. By Leroy J. Blinn. A new, revised, and 
enlarged edition, printed fron new type, and 
with 170 newly engraved illustrations. In one 
volume, 12mo, 296 pages. Price............000 $2.50 

BRANNT.The Metal Worker’s Handy Book 
of Receipts and Processes. — Being a Collection 
of Chemical Formulas and Practical Manipula- 
tions for the working of all the Metals and Alloys, 
including the Decorations and Beautifying of arti- 
cles manufactured therefrom, as well as their 
preservation, Edited from various sources by 
Wilham T. Brannt, editor of ‘‘ Techno-Chemical 
Receipt Book.’ Illustrated by 63 engravings. 
Over 500 pages, 12 mo, cloth, gilt, closely printed, 
containing a vast amount of valuable matter on 
all the Metals and Alloys, not to b= found in any 
other book inthe English language. Price, @2.50 

BRANNT.—The Metallic Alloys. A Prac- 
tical Guide for the Manufacture of all kinds of 
Alloys, Amalgams, and Solders used by Metal 
Workers, together with their Chemical and 
Physical Properties, and their Application in the 
Arts and Industries; with an Appendix on the 
Coloring of Alloys. Translated and edited, 
chiefly from the German of A Krupp and An- 
dreas Wildberger, with extensive additions, by 
William T.. Brannf, one of the editors of ‘* Techno- 
Chemical Receipt Book,” etc, Illustrated by 16 
engravings temo, 428 pages. Price ....... $3.00 

MS” The above or any of our Books sent by mati, 
free of postage, at the publication prices, to any 
address in the world. 

Be Circulars, giving the full Tables of Con- 
tents of all of the above books, will be sent free of 
postage to any one in any part of the world who 
will Purmish hts address. 

Our New and Enlarged Catalogue of 
Practical and Scientific Books, 88 pages, 8 vo, 
and our other Catalogues, the whole covering 
every branch of Science applied to the Arts, sent 
freeand free of postage to any one tn any part of 
the world who will furnish us with his address. 


HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers & Importers, 
810 Walnut 8t., Philadelphia, Pa.,U.8.A. 


DEAN'S PATENT ADJUSTABLE 


T-Saquares. 
BEST 


T-SQUARE 
CLIMAX. MADE. 


For sale by dealers in all the principal 
cities. Circulars on application. To any 
person sending address with six cents in 
stamps we wil] mail our descriptive cata- 
logue together with one of our special ‘‘PAD"’ 
T-Squares. JUST THE ARTICLE YOU WANT 
ON YOUR DESK. 


E. L. DEANE, Sole Manufacturer, 
Hotyoke. Mass. 


SELECT Roryoee 
WAS 





eae 4010/10) 


TELEPHONE 2139 
“40 SHERIFF ST.CLEVELAND,.0. 





HY pay fancy prices for valves 
having composition disks 
(either hard rubber or asbestos), be- 
cause you have become disgusted 
with the common cheap trade valve? 
Nocomposition is as good for steam 
as gun metal, therefore why be mis- 
led to pay more for an {nfertor article? 
Investigate Lunkenheimer'’s Patent Re 
grinding Valves, made of gun metal, heavy 
and vegvindable. When leaky can be made 
good as new by regrinding, or the disk re- 
placed. These valves are intended for heavy 
pressures and extensively used on Locomo- 
tives, Steam Ships, Refineries and the U. S. 
Navy on Cruisers. 

Every valve has an direction tag attached, 
and “ Lunkenheimer ”’ cast in the valve shell 
and fully warranted. 

Write The Lunkenheimer Brass Mfg. Co., 
ene mention this paper, 25 EK. 8th, Cincinnati, 


PATENT OFFICE 


127 SUPERIOR ST., CLEVELAND, O. 
W.H BURRIDGE & CO., Solicitors and At- 
tornevs in Patent Caren. 


WIDE AWAKE. 


A few of the good things for ’92 
109 pages each montb; only $2.40 year. 
Perfect Entertainment for the Passing Hour. 


‘Fair Harvard.” Several members of the 
class of 9: have promised to contribute. 


‘‘Such Stuff as Dreams are Made of,”’ by 
JOHN MEAD HOWELLS 
(son of W. D. Howells), 
will appear in Christmas (Dec.) number. 
‘‘Ina Thunderstorm,” by 
ROBERT BEVERLEY HALE 
(son otf Edward Everett Hale), 


The clever second of the set, will be published 
later. 











Serials. 


THE LANCE OF KANANA, 


By Abd el Ardavan. A brilliant story of Ori- 
ental adventure and youthful patriotism ; histor- 
ically true. 


JACK BRERETON’S THREE 
MONTHS’ SERVICE. 


By Mrs. Maria McIntosh Cox. A true story of 
the Civil War, a Northern village, and a young 
home hero. 


* THAT MARY ANN!” 
By Kate Upson Clark. ‘‘ Mary Ann” is a girl 


. of our own day. Suretobe the gayest serial of 


the year. 
THE WRITINGS-DOWN OF 
DOROTHY HOLCOMB. 


Two common-sense, real-girl sort of girls; their 
experiences and various happenings, projects, 
opinions. 





‘“*One Man’s Adventures,” by 


LIEUT-COL THORNDIKE. 


A dozen adventures, thrilling stories, strict- 
ly true. 


In Artic Pack-Ice. 

A Tiger's Breath. 

Ou te, pen Cilia 
etting awa thvrallar. 

On Based a / bhips ‘sank. 

A Night with a Chinese Prefect. 





A New Kind of Indian story by, 


MRS. HARRIET MAXWELL 
CONVERSE. 


1. How I became a Seneca Indian. 

Il. The Strawherry Feast at the Long House. 

Ill, With Seventy Sachems. . 

LV. The Fire-fly Sone of Indian Children. 

Short Stories: How Christmas Came in the 
Little Black Tent, Charlotte M. Vaile; Christy 
Anna's Resavoy Picnic, Mary Hartwell Cather- 
wood; Je Mortarity Duckling Fair, Florence 
Howe Hall; The War of the Schools, (Two-Part 
Story), Capt C.A. Curtis, U.S. A.; and many 
others, by Jessie Benton Fremont, Margaret Sid- 
ney, author of Five Little Peppers Grown Up, 
Jonn Preston True, L. T. Meade, etc. 


Ballids, Poems, Pictorial Articles, by 
Mary E. Wilkins, Susan Coolidge, Celia Thaxter, 
Mrs. Jane G Austin and others. 


D. LOTHROP CO., 


PUBLISHERS, 


Boston, Mass. 





FOR 
BEARINGS, SOLDERING IRONS, COMMUTATOR SEGMENTS, BRUSHKS, 


or any place where wear is rapid, use only, 


TEMPERED COPPER. 


made without alloys or blowholes. Three times the wear guaranteed. 


Eureka Tempered Copper Co., 
NORTH EAST. PA. 


Telephone Call, 2526 Cortlandt. Cable Address, Discfan, N.Y. 


This space is 
reserved for a 
cut of Wine’s 
Disc Fans when 


L. J. WINC CO., 


MANUFACTURERS OF 


Wing’s Disc Fans, High-speed Engines. Gas Engines, Elec- 


tric Motors, Fan Ventilators, Etc. 


For Mechanical Heating, Ventilating, Cooling, Drying. Remov- 
ng Duct, Steam, Smoke. etc. c 
uab-e to electric light and power companies, as they take 


much less 
light but little, and are noiseless. We make special terms 


These fans are peculiarly val- 


wer than any other fan made. They obstruct 


to electric light and motor companies. 


we get it. 


126 Liberty St., New York. 
Chicago, 96 Lake St. 


Cincinnati, 125 East Pearl St. 
Boatou, 137 Oliver St. 


- R. L—How Thermometers are made —Points for Apprentices—Three Thermometer 


The following is a Partial List of Contents of 
‘* Mechanic’s Complete Library.”’ 


ENCINEERINC. 


The Steam Engine—Cylinder of Engine, how to fiad the diameter of, of required nominal horse- 
‘ ower— To detcrmine the effective power of by an Indicat »r—Siide Valve, how to sec—To compute the 
troke of—To find how much lap n.ust be given on the stea . side of a slide valve to cut off the 
steam at any given partof the stroke of the piston—Corliss Engine Valves, how to adjust and set — 
The Steam } ngine Indicator— Method of Indicating a Steam Engine—Indicator-driving Rigging— 
Uses to which pteany Engine Indicator may be applied—Tables of percentage of loss by cylind r con- 
densation taken at cut-off in simple engines— Manner of taking Thagramé-Method of computing ihe 
horse-power of an engine from Indicator Diagram—Steam Boiters—Horse power—Flue Bo.lers—To 
find the fire grate surface of—To find the heating surface of—Capacity of—Locomotive Koilers— 
Jominal horse-power of—To find the area of the heating surface of—[o find the area of the fire grate 
-urface of—Tubular or marine boilers—General Rule for all classes of—Rules for Safety-Valves—To 
find the distance from the fulcrum at whi ha give. weight is to be placed on the lever, in order to 
valance a given pressure in the boiler—To find the weight of the ball to hang on to a given length of 
ever, in order that the steam may blow off at a given pressure—To find the pressure on the valve— 
afety- Valve Capacity—Care of Boilers—Safety-Valves of—Pressure Gauge—Water Level—Gauge- 
cocks and Water Gauges—Feed-pump or Injector—Low Water—Blister and Cracks—Fusible Pl_gs 
—Firing—Cleaning—Hot Water Feed—Foaming—Air Leak—Blowing off—Emptying Boiler—Rapid 
firing— ae nused—General Cle inliness—Injectors—Supply Pipes of—Pumps for supplying 
Boilers—Useful Information about Water—Pump Cylinder, to find the diameter of—To find the 
quantity of water elevated in one minute—To fiid the horse-power necessary to elevate water a given 
height—To find the area of the steam piston in square inches—To find the capacity of a cylinder in 
gallons—To find the quantity of water that will be discharged through an opening or pipe in the 
sides or bottom of a pipe, tank, barrel or vessel—To find the size of a hole necessary to diecharge a 
given quantity of water under a given head— Table giving sizes and capacities of a standard boiler 
alla tean Heating, Buildings, Stores, Dwellings, exposed a'l sides; Mills, shops (Brick), 
also Wooden buildings, exposed foundries and shops—The Westinghouse Auto: atic Brake—Air 
Pump—Triple Valve—Engineers’ Brake-valve, how to -qualize—How to apply and release the West- 
inghouse Automatic Brake—Brake power—Rule for calculating car lever—Vo find the total brake 
frum leverage—To find proportion of cylinder lever—Locomotive in 1832 and 1888—Cold Chisels— 
For cutting brass—For heavy chipping—To chip wrought iron, etc.—Turning or lathe tools for Metals 
—Notes on Belting—Rules for ealeulatine the horse-power which can be transmitted by delting— 
Feed-water Heaters—Setting Slide-Valves— Points on Boiler’s Circu nference—How to set a Juocomo- 
tive Eccentric—Definitions and Useful Numbers—Table of sizes of Chimneys, with..Appropriate 
ho se-power of boilers—Mensuration—Tables of Square and Cube Roots—How to gear a lathe for 
screw-cutting—Theory of the Steam Engine—New Boilers, Treatment of—High and slow speed en- 
gines, Comparative Economy of—Rule for Safety-Valve ote eee to find the Diameter of high 
and: low pressure cylinders at different pressures—Table for Density of Water—Calking Steam 
Boilers—How to find the Horse-power of an Engine—Economy in the use of an Injector—A Liliputian 
Locomotive— How fast can a Locomotive run—How to cool a Journal—Useful Cements—Celluloid 
Sheathing—Spontaneous Combustion—Rules for the Fireman—Graphite in Stea 1-fitting—Horse- 
ower, nominal, indicated and effective, with rules for determining the horse-power of an engine— 
oaming in Boilers—Hand-hole plates—Boiling—Incrustation of Steam Boilers—Superheated Steam 
—Steam Gauges—Hints to operators of Steam Boilers—Accidents to Boilers, how to prevent—Prin- 
ciples on which Boilers and their furnaces should be constructed—Table of properties of saturated 
steam—Soda ash in Boilers—Steam coal— Blowing off under pressure—Total pressure—Table show- 
ing safe working Steam Pressure for Jron Boilers of different sizes, using a factor of safety of six— 
Steam-Heating—Stopping with a heavy fire—Analysis of Boiler incrustatation—Cleaning boiler tubes 
—Cleaning brass—The Thermal Unit—Smoke, how formed—Latent Heat, definition of—Mistakes in 
designing boilers—Table showing average breaking and crushing strains of iron and steel—Pitting of 
Mud Drums—Table of Specific Ctaciies = Divisions of degrees of heat—Law of Proportion in Steam 
eeonemy.: 2 enable information for Engineers— How to test boilers—Scale in Boilers—Future of the 
Steam Engine—Gas for Locomotives—Proportions of Steam Boilers—Testing Boiler Plates—Manipu- 
lation of New Engines—Triple Expansions—Steam as a cleansing agent—Points for engineers—Rail- 
way gauges of the world—Table showing measures of different countries—Monetary units and staod- 
ard coins of foreign countries—Detection of hot bearings—Locomotives of the Future—Rapid Rail- 
way Transit~ How boiler plates are proved—Table showing differences of time from New” York— 
A valuable preservative paint—Table showing time at different places from a given time in New York 
—i,ength and number of tacks to the pound—Switching from the Engine Cab—Railroad Signals— 
Sa‘e working pressure furnace flues—Rivetless steel sleepers— Boiler explosions in Germany—An 
experiment with a Locomotive—Fast American Steamers— Warning to engimeers—Action of sea 
water on cast-iron piles— Japanese water pipes—Heating power of fuel—Suc cessful tests of Sheffield 
steel and Armor plates— How the Chinese drill wells—Coke and Soft coal mixed—How non-magnetiz- 
able watches are made—How to lacquer brass—The real inventor of the Bessemer process—Mineral 
wool—Nickel plating solution—A New Alloy—Proof of the Earth's Motion— Why the compass varies 
—Effect of Magnetism on watches— How Barrels are made —Flexible glass—N umber of hghts of win. 
dow glass in a box of 50 feet —The Swiss patent law—How breaks in submarine cables are detected and 
repaired—Metrical and cent:grade equivalents—Number of revolutions of watch-wheels—A New 
Cement—When a day’s work begins— fhe World’s Steam Engine—Liability to spontaneous Combus- 
tion —How Combustion in coal is siohens april mats of cylindrical cisterns—A Great bridge—How 
to select Rope—Things that will never be settled—Things worth knowing—Simple tests for water, 
hard or soft—Earthy Matters or Alkali—Carbonic Acid—Magnesia—Test for Iron, Lime, Acid, 
Copper, Lead, Sulphur—Japanese Lacquer of iron ships. 


FOR THE MACHINE SHOP. 


How to thaw a frozen steam-pipe—Running Machinery, prevention of accidents from—Gearing 
—Shafting, to prevent accidents from—Non-conducting coer ak for steam-pipes—Celluloid sheathing 
—Transmitting power by a vacuum—Care of Machinery—To detect iron from steel tools—How iron 
ships are protected—Manilla rope for transmission—Care of automatic sprinklers— How to overcome 
vibration — Alloys and solders—Hard and ductile brass castings, how to make —How to anneal small 
tools—Square and round areas of wrought iron, weights and areas of —Flat rolled iron per lineal foot, 
weights of—Rivets and round-headed bolts without nuts, per one hundred, weight of—Linear expan- 
sion of substances by heat—Bolts per one hundred, including nuts, weight of —-Number of washers in 
a box or keg of 159 Ibs. —Turning a ball—How to make tracing paper—Tempering steel punches— 
Chemical or physical test for steel -Suggestions to steel] workers—Deoxidized copper—A novel 
planing machine—How to remove rust from iron—How to anneal] steel—Bursting and collapsing 
pressure of solid drawn pipes ect ine tools —An improved screw driver —Facts about iron cane? 
—To clean rusty steel— Hints on pattern making—Tables of gears for cutting standard screw threads 
—Table for making the universal taps, with the most suitable proportions requisite for good workin 
taps used by hanad—The working of steel—Weight and number of square nuts in a box or keg o 
200 Ibs.—Amount of heat required to melt wrought iron—How to prevent gear teeth from breaking— 
Combustibility of iron proved—How iron breaks—Value of emery wheels—Secret of cast stee]—Iron 
and steel makingin India—A valuable point for molders—Use of natural gas in a cupola—How ta 
cast a face_-Table showing melting points of metals—Weight and specific gravity of metals—How to 
mend patterns—Tables showing value of metals—Length per coil and weight of rope per hundred 
fathoms—How to make bronze malleab!e—Camel’s-Hair belting—To Perforate Glass—High speed 
gearing—Why steel is hard to weld—To Draw Ferrules—Belting shafting at right angles—An easy 
way to level shafting—Tests of steel pipe—Tool for counter-boring—Notes on A fangs ioe 
Things to remember about shafting—Workshop jottings—Brass and its treatment— Metal working dies 
and their uses—To calculate the speed of a belt—How to sharpen a plane-iron—Composition of 
Babbitt Metal—A Russian welding process—Useful shop kinks—Rope transmission in England—To 


find the weight of grindstone. 
ELECTRICITY. 


Development of Electricity—Cost of Electric Street Railways—Some Electric light figures— 
Electric hand lantern—Longest Electric railroad in the country—Glass cutting by Electricity—Deaf- 
ness caused by the Electric light—How to make a small storage battery—Electric Railways for Japan 
—Electric lights in Germany—The Largest Electric light in the world—The Dynamo—Management 
of Dynamos—Electricity simplified — Rules and regulations—Conductors — Switches—Electrical] 
fittings generally—Cut-outs—Arc lamps— Batteries. 


GENERAL INFORMATION IN MECHANICS. 


Iron in the Congo—Browning gun barrels—A Large lump of weiner aabpelatiraay. J at Providence, 

cales— Different 
colors of iron caused by heat—A Self-winding clock movement—Lubricating without oil—Calking— 
Useful numbers—Buying oil and coal—An interesting experiment—Kecipes for making sealing-wax 
—Rule to find the strength of boiler shells and flues—Table giving sizes and weights of sheet tin 
How to calculate the capacity of tanks—Table giving number of boiler rivets in a 100-Ih keg—Table 
giving the number of ‘‘ American”’ nails and cut spikes in a pound— Waxing floor: —How to make an 
ivory gloss on wood—Care of Oak Lumber—Value of Mahogany—Polishing Granite—In favor of 
small timber—Valuable Artesian Wells—Wooden Beams—Tables giving a cubic foot of substance— 
Table giving area of circles—Circumferences of circles—Weight of cast-iron columns per lineal foot 
of plain shaft—Weight of square or rectangular cast-iron columns per lineal foot—Cubic Measure— 
French Cubic or Solid Measure—Avoirdupois weight—French weights—Square Measure—French 
Square Measure—Surveying measure—Long Measure—Strength of Materials—Table giving length 
of columns in feet—Table of safety load of cast-iron columns—Table showing capecny of cylindrical 
cisterns—Table of square cast iron columns—Cost of living in China—Notes on hot water systems— 
To solder aluminium—A cheap Filter—Heating surface of a Steam Radiator—A Chimney that will 
draw—Ancient use of lead—Cold Solder—To tin malleable iron—Old tins no longer useless—Lead on 
roofs and in sinks—The use of the steel square—Endless tin plates—Hardware in ee cS hake 
lized tin plate—Useful Recipes—To polish Nickel Plate—Pattern for flaring oval articles—Flaring 
articles with round corners—Table of height of elbow angles—Zinc as a fire extinguisher—Home- 
made ash sifter—To describe a miter—To describe a pattern for a four-piece elbow—To strike an oval 
of any length or width—An ornamental paper holder—Heating and ventilation—Two-spindle millin 
machines—Explosion of a domestic hot water boiler—Rain-water strainer—To draw any oval wit 
square and circle—Oval Damper—A tapering round-cornered instrument—To describe a pattern for 
a tapering square article—The painting of iron—Inventor of the screw-auger—Rust-proot wrapping 
paper tip bath in two pieces—Rope transmission in England—Heat-proof paints—New Process for 
wire manufacture—Sleepers used by the World’s Railroads—Weights of cast-iron pipes—Points for 
builders—Rules for estimating cost of plastering and stucco work—Chinese cash—Deep soundings 
near the Friendly Islands—Size and weight of flat-top cans—The Chicago Auditorium—Paint work— 
The annual ring in trees— Pointers for Architects, Builders and Wood-workers— Hints on Ventilation 
—The Forests of the United States—To find the weight of Grindstones—Altitude above the sea-level 
of various places in the United States—Table of gaa alloys—How to polish Zinc—How to make 
a good Floor—Glue for damp places—Mortar making—Cost ‘of excavating and handling rock- 
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leaky tubes to put in new ones it was found that they were badly 

| pitted, although no evidence of pitting had been seen at the inspection 
The necessity of having pure water for drinking purposes is now uni- | some eight months before. The tube shown in Fig. 1 was one of the 
versally admitted, and great care is taken to insure the purity of thesupply, | new ones, and, as has already been said, it failed in about three weeks, 
especially in cities where the problem is more difficult than in the country. | and others that were put in at the same time failed within a month. The 
The same care is not always taken to insure purity in the supply used for , trouble was evidently with the water, the new tubes giving out more quickly 
boilers, and the result is that repairs and delays often result, which are | than the old ones, because the scale on the old ones protected them toa 
always annoying and often expensive. It frequently happens that a source | considerable extent. It could not have been with the quality of the tubes, 
of water that was sufficiently pure at the outset becomes contaminated in , as three different makes were tried. Upon investigation it was found that 
the course of time by the gradual and progressive accumulation of sewage | well water was used about the establishment for mechanical purposes, and 
and other organic matter in the soil through which the supply comes, This ' upcn tracing out the pipes it was further found that the city service pipes 


CONTAMINATED WATER. 














Fie. 2.—TUBE CORRODED BY CONTAMINATED WATER. 





Fic. 3—A CORRODED PLATE. Fic. 6—A GROOVED AND PITTED PLATE. 





Fie. 5.—A BADLY CORRODED STEEL PLATE. . Fic. 4.-SHOWING THE CORROSION OF A PATCH IN USK ONE YAR. 


is particularly true of wells. The trouble that such organic impurities may | and the pipes from the well were connected. The valves on the connect- 
give rise to is shown by the cuts in the present issue, which illustrate some | ing pipe were supposed to be closed, however, the connection having been 
of the many cases of this kind that we meet with in our work of inspeciion. | made so that feed water could be obtained from the well in case of an 

Fig. 1 represents a portion of a tube that was taken out after three | emergency, such, for example, as the temporary shutting off of the city serv- 
weeks’ use. The boiler from which it was taken had some scale on both | ice. It was then discovered that on account of the failure «fa valve the 
tubes and shell, but not enough to give trouble. The feed water was taken | water pumped from the well found its way into the receiving tank from 
from the city service, and was supposed to be the same as that used for | which the boilers were supplied. The pipes to the well were then discon- 
domestic and general purposes. The trouble in this instance first | nected entirely, and the trouble ceased. The vicinity of this well had 
showed itself by the leaking of the tubes; and on removing the . [Continned on page 5) 
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BOILER-MAKING, 





This much abused subject fails to receive from scientific and high 
class mechanical minds the attention to which it is entitled. Yet it is, in 
a great measure, the most important subject to which the enlightened 
minds of to-day should give their greatest thought, from the fact that within 
the boiler and the boiler-room, lie stored the reserve forces, which, through 
careless, ignorant management can be used not only to destroy the labor of 
the architect and builder of the edifice enclosing it, the wealth of the owner 
or owners of the mill or factory, but the lives and limbs of the employees 
who use the power of the latent force to develop the best results of the 
machinery on which they are employed. 

In addition to these-factors it is a well known fact, that the true 
economy of the steam engine consists in the care used in the fire-room by 
the man in charge of the furnaces, as coal can be wasted to an unlimited 
extent when handled by the novice, while the expert fireman can save 
much more than his salary by judicious application of fuel ‘‘at the right 
time and in the right place.” 

The construction of a steam boiler to-day is not of the same difficult 
nature it was thirty or forty years ago, as the spread of education has 
increased the knowledge of the younger minds who have entered the boiler 
shops or yards with a desire to make that a life business, and this knowl- 


edge now enables nearly all boiler shops to command the services of intelli-° 


gent young men with an understanding of mathematics and geometrical 
formula unknown to the older workers in the field. Itis a deplorable fact, 
however, that notwithstanding the opportunities presented to manufact- 
urers, still many, especially of the old school, prefer to continue in the 
methods of their younger days and early training than avail themselves of 
the brainy young talent which can now be had when necessary. As a 
consequence many boilers are still ill-proportioned and braced without any 
due regard to the requirements of duty to be performed; with tubes so 
spaced that not more than one-half of their surface can be depended on as 
available and no attention paid to the most important part of economical 
boiler duty—circulation. 

The boiler manufacturer is not entirely to blame in this matter, as part 
of the responsibility should be placed on the shoulders of the purchaser or 
user. They do not look for brains or talent in the boiler shop or boiler 
yard—to them a boiler is a boiler, no matter how it is constructed or of 
what material, and as a consequence the old fashioned manufacturer is 
encouraged to persist in his theories of proper boiler construction. 

It is not to be understood that the words ‘‘old fashioned” or ‘old 
methods” are intended to refer to the mechanical skill employed years ago 
in manufacturing a boiler, where all rivets were driven by hammers and the 
calking done in a scientific and mechanical manner by the old fashioned 
calking tool. Now the machine or ‘‘ snap” takes the place of the riveters 
and the air compresser furnishes the power necessary to calk the boilers 
and set the tubes. In none of the mechanical arts has there been less actual 
improvement in the last twenty-five years, than in the construction of steam 
boilers, and to-day it is the men who have never worked in a boiler shop 
who reap the fruits of ignorance displayed by the short-sighted, grasping 
manufacturers of the new and old school who, by their shiftless methods of 
construction and ignorance of the requirements of economical duty, laid 
bare the field to brainy men outside of the business to introduce and per- 
fect safety and non-explosive boilers, which year by year are more generally 
being introduced at a tar greater original expense than the old style boiler, 
but which, at the same time, possess the singular merit of cheap service, 
safety and durability. 

Still, some of these so-called ‘improved boilers’ possess no merit 
whatever outside of economy in fuel, their durability being less than any of 
the old fashioned styles, while the item of repairs justifies the assertion that 
the man buying one of such boilers needs also to buy a workshop with it. 
Yet they sell, for the simple reason that the inventor or agent will guaran- 
teeagreater evaporation per pound of fuel than that possible from any 
other boiler made, and while the boiler is new and under the most favor- 
orable circumstances can demonstrate the justice of his claim. The boiler 
being paid for the responsibility ceases, and the future expenses make up 
more than the difference in price to the unfortunate owner. 

These remarks do not apply to all of the patent boilers. Many of 
them have a well-deserved reputation for durability, safety and economy, 
but their success has led to the introduction of ‘‘ man traps,” under the 
guise of the better styles, approaching the really better boilers so close in 
general construction as to lead the ignorant public to believe that they are 
of similar design and construction to their more worthy competitors. At 
the sametime care is manifested not to infringe on the patent rights of the 
original manufacturers whose work is imitated. 

Good boilers of the old types are still made and give most satisfactory 
results, but there is in many minds a prejudice against all boiler manufact- 
urers, owing to the faulty construction and dishonest methods pursued by 
some still in the business. It was hoped that the organization of the Amer- 
ican Boiler Manufacturing Association would lead to a system of uniformity, 
both in quality of material and general construction, which would tend to 
remove the suspicions against boiler construction and boiler makers, as-it 
was supposed from the articles of association that such was the intention of 
the promoters of the organization. Unfortunately for the hopes and ex- 
pectations of those most interested, the second meeting of the association 
was used by part of the membership as a means to organize from the parent 
body a boiler insurance company to compete with such institutions as were 
already in existence for that purpose, and the agitation of such a subject, 
premature as it was, caused a feeling of reaction to take place, driving 
many of the best wishers and most active workers for reform in boiler con- 
struction in retirement, where they will probably remain until the right 
spirit is manifested and intelligent action be taken toward a reorganization 
of the association on the old line of progress, than which none better can 
be adopted. 

At the last meeting of the A. B. M. A., at St. Louis, a stirring pro- 


gramme was introduced and unity of sentiment prevailed. Unfortunately 
this meeting was but poorly attended, and the proceedings did not arouse 
the enthusiasm they deserved. One of the best measures brought before the 
meeting was that of a general inspection law, to be introduced as far as 
possible (subject, of course, to modification where necessary) to the Legis- 
latures of the several States at their next session, but it is very doubtful if 
the measure will receive the attention it deserves, as few of the members 
take interest enough in the association at present to spare the time, trouble 
and expense of agitating the measure in State councils. 
There is a vast field for improvement, and it is to be hoped that the 
brains and talent of the boiler-making fraternity will agree on some plan 
whereby the craft may be improved, the quality of construction and mate- 
rial advanced and the foundation laid for a higher degree of excellence than 
has hitherto been reached in this very important industry. 7 
CaLKING TOOL. 
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An improvement in the preparation of lubricants is described by Krause, 
a German chemist. The soap formed by treating wool grease with alkaline 
lye is dissolved in water and filtered, and to this a solution of alum or 
other alumina salt is added, the result being the formation of a brown 
precipitate, and this is called aluminum-lanolate. With this substance, 
when dried, lubricating oils of any degree of viscosity desired may be 
produced by dissolving it in any fluid mineral oil. It is also found that, if 
dissolved in a small quantity of mineral oil, a gelatinous substance is 
obtained which may with considerable advantage be mixed, in suitable 
proportions, with India rubber or gutta-percha. Solvents for India rubber 
are said to be also solvents for aluminum-lanolate. In textile industries 
this substance may be used as a scouring agent. 


One of the new names in practical engineering chemistry is that of 
paranitrophenol, and it may yet play an important part in a certain spe- 
clalty. As is well known, water containing magnesium chloride is injurious 
to boilers, -as the salt dissociates with the production of hydrochloric acid 
which attacks the plates and though, in large installations, where system- 
atic purification of the feed water can be adopted, this evil is preventable, 
in most cases the treatment in vogue consists in adding caustic soda to keep 
the contents of the boiler alkaline; an excess of the soda, however, is 
wasteful, as well as otherwise objectionable, and it becomes desirable to 
ascertain readily when the water in the boiler ceases to contain alkali and 
needs a further supply. Dr. Goldberg has found that the sodium salt of 
paranitrophenol is entirely unaffected by the salts, commonly present in 
feed waters—the claim being that it is possible, by introducing a sufficient 
quantity into the boiler, to judge of the alkalinity or acidity of its contents 
at any given moment by merely blowing the water out of the gauge glass 
and allowing it torefill. To give a distinct yellow color—the evidence of 
alkalinity—to the water, so that it may be seen in the small quantity of 
water in the gauge glass, about thirty to fifty grammes per cubic metre are 
requisite. It is remarked that, though the high price of the article isa 
bar to its general use at present, still, as its successful application is not 
dependent on its purity, a crude variety could doubtless be produced much 
more cheaply. = 


The long-time desideratum among machinists and engineers for a good 
steam motor of simple principles, capable of high speed, and not requiring 
management by an expert hand, is believed to be realized in a recently de- 
vised apparatus described as follows: The cylinder is contained ina 
cylindrical casing, which rotates in the short arc of a circle as the crank 
turns, and by so doing opens and closes the ports, thus practically dis- 
pensing with the services of valves. A rigid piston rod is, of course, 
utilized, and the bottom of the casing in which the machine is enclosed is 
filled with water, floating a layer of oil, into which the crank is dipped at 
every revolution. These engines are made in sizes ranging from two to 
15 horse-power, and some of the smaller ones can be run at 2,000 revolu- 
tions per minute. The engine can be suspended from a beam like the 
hanger of a shaft. 


From many experiments made on the condensation of steam in wrought 
Iron pipes, when exposed to the open air, it is found that one pound and 
six ounces of steam per square foot of pipe’s surface is condensed per hour 
when the difference in temperature between the steam and air is 200 degrees. 


A method has been devised and successfully applied by a French en- 
gineer of accurately measuring the strains on iron and steel bridges, using 
for the purpose two brackets, which are attached, some distance apart, to 
the beam to be tested. In this novel arrangement there is on one of the 
brackets a water chamber closed by a flexible diaphragm, and connected 
with an open tube, which serves to register—by the height of the tube— 
any pressure made on this diaphragm. One end of a pointed rod is con- 
nected with this metal covering to the water chamber, while the other is 
suitably joined to the other bracket. The effect of this simple and unique 
arrangement is evident, namely: any elongation of the bridge member 
causes a motion of the diaphragm and a fall of the water in the fine tube. 














DuRING the past season 52 vessels were lost upon the Great Lakes, 
their valuation being placed at $845,600, besides many losses by collisions 
and running aground. 
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EXPERIMENTAL ELECTRICITY (The cut of which we have not room for) is also by Edw. Trevert. 

As an elementary work, it has been pronounced the best printed. 
Itis a little larger than “ Dynamos and Motors” and “ Eve ybod ’s Hand-book” put together. The 
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paper and binding, worth $1.50, and can not be bought separately for less. Compared with 
other electrical books the prices of these works are low. 
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SELF RELIANCE. 


Now that the holidays have passed and the Winter has settled down, 
the elements that disturb private work and thought have largely taken 
their departure and time is available to do some good work in education. 
The various associations of engineers which have not already done so 
should prepare a programme for the Winter and see that it is carried out 
creditably and profitably. 

Time was when it was thought that nothing in the nature of lectures 
or papers could be had without the presence of some of the well known 
writers and lecturers in mechanical subjects. That time is no more. 
There is not an association on the United States that does not number 
among its members men who are capable of preparing papers that will 
prove very helpful to the knight of the throttle. They may not be able to 
take high mathematical and scientific flights, but still that is not to be 
deplored and may be a decided advantage, for it is practical knowledge 
imparted in a plain, every-day manner that the engineer profits by the 
most. : 

We do not wish to disparage lectures by men of reputation who may 
be induced to come. Every effort should be made to procure as many as 
possible. But the engineers will get a decidedly advantageous lesson 
when they learn to rely largely on themselves, and the means at hand for 
advancement. If every man in an association should be compelled to 
prepare a paper on some topic pertaining to the operation of steam plants, 
the effort of doing it, the thought necessary to the preparation of any sort 
of a composition, be it ever so poor, would be found to be of more help to 
each individual than the finest lecture he could listen to. It is the activity 
of the mind that improves the man, and it must be acknowledged that some 
will not exért their minds while listening to a lecture sufficiently to under- 
stand it, and profit by it. 

Let no association be discouraged because the facilities formerly con- 
sidered necessary for a series of meetings in which papers are read, are not 
at hand. But let them depend upon themselves, and they will find that 
they have all the facilities they require. 


WE are often asked how a young man can learn mechanical drawing 
without an instructor. We refer all readers who wish some information ot 
this kind to the advertisement of Henry Carey Baird & Co., found in our 
advertising columns. The work of Rose on mechanical] drawing is there 
mentioned. There are also other books by the same author described. 
Joshua Rose is one of the most famous mechanical writters of the world. 
It will well repay any reader to send a card and get the catalogue of Henry 
Carey Baird & Co. 


Ir has been demonstrated that gun metal is the best for steam. It is 
therefore a superior articles for valves, asby simply regrinding the disk, or 
in any case by having the disk replaced, it can be made as good as new. 
The celebrated Lunkenheimer Brass Manufacturing Co., of Cincinnati, O., 
makers of standard valves, are having great success with their valves made 
of gun metal. They warrant them to outlast two of other make. Their 
address is 25 E. 8th St., Cincinnati, O. If you write them, it will be to 
your advantage to mention this paper. 


Check 


war The Electrical Lessons recently printed, one of whith gave directions for 
making a dynamio, will soon be completed, when the whole series will be published 
tn ancat volume with paper covers. Every one subscribing after December 
15st, 1891, will recetve a copy free. This sertes constitutes the simplest and 
best instruction for beginners we have yet secn. 


History of Generators. 


About the year 1831 Faraday began a series of experiments on the 
subject of induction of electric currents. One apparatus which he used 
embodied some of the principles of the modern electric machines. As will 
be seen from Figure 1 this machine consisted of a permanent horse 
shoe magnet mounted on but insulated from a standard. Near this mag- 
net on a support of sufficient height to bring its axis on a level with the 
magnet, is a disc arranged so that its rim may be revolved between the 
prongs of the magnet. The disc is not insulated from its support but makes 
connection through it to a binding post on the base board. On the base 
board immediately under the magnet is another binding post, and con- 
nected with it is a strip of soft metal extending up to and rubbing against 
the rim of the disc as the latter is revolved. Faraday found that on revolv- 
ing the disc, a slight current was set up in the circuit between the two 
binding posts, its aurection depending on the direction of rotation of the 
disc. 

Not long after the discoveries of Faraday, Pixii took advantage of the 
facts revealed and constructed a magneto electric-machine, in which two 
electro magnets having soft iron cores were attached to a frame or support, 
and before the ends or poles of these magnets was revolved a permanent 
magnet, thus creating an alternating current in the wire around the mag- 
nets. By alternating we mean changing from positive to negative and 
negative to positive as the poles of the permanent magnet change position. 
These alternating currents were changed into a continuous flow by means 
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of the commutator, which consisted of a couple of rings of metal, across 
which the current was passed by means of sliding contact with strips of 
metal, or brushes as we now call them. These rings were so cut and 
insulated that when a positive current was flowing through one electro- 
magnet, it was taken by one ring and passed out through the circuit and 
when the permanent magnet had changed its position so that the electro- 
magnet referred to had a negative current passing through it, then the com- 
mutator had also changed so that another ring received the current while 
the first commutator ring named took the positive current from the second 
electro-magnet. Thus the current was changed and sent in one direction. 
Figure 2 shows the form of the Pixii machine. 

Later, Pixi’s machine was modified by arranging it so that the electro- 
magnets were revolved instead of the heavy permanent magnet, which was 
then fixed and the electro-magnets were revolved laterally, this idea being 
suggested by Clarke. Then naturally followed an increase in the number 
of coils so as to obtain a stronger current, and later the adoption of electro- 
magnets for the field instead of permanent magnets. This latter idea was 
the conception of M. Wilde. At first it was thought necessary to excite 
the field magnets by a current from a small machine with permanent mag- 
net field, but soon it was found that the fields could be properly excited by 
the current produced by their own machine, thus applying the principles 
explained by Werner, Sieman, Wheatstone and others some time previous. 

Mr. Gramme seems to have been among the first.who succeeded in 
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utilizing fully the discoveries referred to. He, by ingenious combinations, 
adapted them for the supply of a fairly steady electric current. One of the 
early forms of Gramme machines, as will be seen by Figure 3, is some- 
what similar in appearance to dynamos of the latest types. 

Space will not permit mention at this time of the apparatus of Paci- 
notti, Siemens, Thomson, Ferranti, DeMeritens, Gordan, and other 
notable pioneers in the electrical field, whose experiments have contributed 
so largely to the advancement of electrical science. E. M. F. 


SERIES OF NUMBERS WITH EXAMPLES OF THEIR PRACTICAL 
APPLICATION TO SCIENTIFIC PURPOSES.—Ifl. 





We might arrange the logarithms given in our last issue in the form 
already adopted for series of numbers, thus: 


A.P. oO .30%1 .477  .602 .699 .778 .845 .903 .954 
GP. t 2 3 4 5 6 7 8 9 


although it must be noted, that when so placed, they do not form complete 


1.000 
Io 


MIDOLE 
INDEXA&B 





1 





A 





i ee EE, SE RS ET ee ES ee Ee EE SE Se ee ee eee oe 
MOOR OMeeeasecoarseteienes: 
SSSCHeSeagseesearegersessir 


a eS TS AS A SS ES ES SS ST 


a 
oe En GD Gs Ge GE GN OR ESE SO SSP VSSVSS*SSS*SFSSFClSSSlSsseSeeoosassacse 
SE GS GEE GP EE FIGS SSF FISMISLSIOO SS SSSHSSSSSSSSEKSSESESHSSECHEASEIESS 


‘ ‘ ae a ' tt 
re re rs ee cs er ES ee Ee oe ee ee ee ee ee 


Fic 1.—THE SLIDE RULE. 


Series of numbers in regular progression, as neither the arithmetical nor the 

eometrical rates of progression are observed —many of the numbers being 
Intermediate ones intended merely to give the logarithms of the first ten 
numbers. If taken conjointly, however, it will be found that all the prop- 
erties of series of numbers given in our first article belong to them, and 
that the operations of multiplication, division, etc., as described, may be 
readily performed by their means. 

The first and simplest application of the principles set forth which we 
shall now notice is that which is to be found in the slide rule. 

If we take two strips of paper ro inches long, each divided upon one 
edge into 1,000 equal parts, and if against the starting point or zero of each 
we place the figure 1, then at the end of 301 parts we place the figure 2, at 
the end of 447 parts the figure 3, and so on, we shall have, as shown in 
Fig. 2, what is termed a logarithmic scale, the figures of which represent a 
series of numbers in Geometrical Progression, and the corresponding un- 
equal spaces a series of numbers in Arithmetical Progression. It must, 
however, be borne in mind that these figures as they stand on the scale are 
not a perfect series of numbers in G. /., neither do the unequal spaces 
represent a perfect series of numbers in 4. /.; if we, however, eliminate 
the figures 3, 5, 6, 7, etc., we shall find that the remaining ones, 1, 2, 4 
and 8 are in perfect geometrical progression, and that the spaces between 
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1 and 2, 2 and 4, and 4 and 8 are all equal, so that they are now in arith- 
metical progression. The equal spaces are subdivided, and the figures 
added to make a complete sca, but they do not in any way nullify the 
principles laid down. 1 

The practical application of the foregoing is effected by means of the 
following further general principle, viz.: 

A unit may be represented by a space of any length measured from 
a given point; and a zumber composed of two or more units may 
be represented by a DISTANCE composed of a similar number of equal 
spaces. These distances may be increased by adding or joining on to 
them other spaces or distances or decreased by taking from them some of 
the spaces or distance of which they are already composed. 

If we now take one of the graduated strips of paper, and lay it length- 
ways by the side of the other one in such manner that the figure 2 of the 
lower strip coincides with the figure 1 of the upper one (4s shown in Fig. 
3), We, as it were, add on one space to each of the spaces of the upper 
scale, so that the coinciding positions on the lower scale give us the values 
of the upper scale spaces p/us this added space. This is equivalent to the 
adding together of two numbers of an arithmetical series. But the number 
which we find on the lower scale is the product and not the sum of the two 





FIG. 3. 


numbers whose spaces have been so added. Thus with the initial 1 of the 

upper scale placed against 2 of the lower scale, we find under 4 of the 

upper scale the figure 8 on the lower scale, which is the product of 2 and 
4, and not their sum. 

It will be also seen that the ratio of all coinciding numbers on the two 

: scales ig the same as 1 to 2, or as the ratio of the initial 1 of the upper scale 
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to the number of the lower scale against which it is set. Similarly, if the 
initial 1 of the upper scale be placed against 3 of the lower scale, all num- 
bers of the upper scale will be in the ratio of 1 to 3 to their coinciding 
numbers of the lower scale: whence, place the shde of a Shde Rule as we 
will, all the coinciding numbers of the shde and the rule form equal ratios, whilst 
any two such ratios taken together form a perfect proportion. The importance 
of this principle of ratios cannot be over-estimated when it is noted that it 
is the basis of the common arithmetical rules of multiplication and division, 
as also of that branch of Mathematics which treats of the relations of the 
sides and angles of triangles, or Trigonometry. Many of Euclid’s propo- 
sitions also show us that geometry abounds in ratios. Multiplication is but 
another form of the proportion 1: a@:: 4: x, and division is likewise re- 
ducible to the proportion a: 5::1: x. The sine, cosine, tangent, etc., 
of a triangle are also but the expressions of the ratio existing between two 
of the three sides of a right-angled triangle, this ratio always varying with 
the angle. 
We can also with these two slips of paper perform calculations in Evo- 
lution and Involution ; in fact, all the operations refered to in our first arti- 
cle may be effected by their means. 
If now the spaces be decimally divided and sub- 
divided, and if we attach tothe initial 1 the value of any deci- 
mal part or decimal multiple of 1, we obtain a scale with 
which operations extending to many figures may be quickly 
and accurately performed. 
Such are, briefly stated, the principles upon which the 
construction of the Slide Rule are based, one slip of paper 
_Tepresenting the Rule, and the other the Slide. For further 
details we must refer the reader,to our treatise on ‘‘ The Slide 
it Rule,” in which the various rules for applying it to the 
se solution of mathematical problems are fully given, as also 
«2 demonstrations for working out a number of engineering and 
other formulz.—[From The Compass, Keuffel & Esser, Publishers, and 


Wm. Cox, Editor. 
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CONTAMINATED WATER. 
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been used asa dumping ground for general debris, and it also received 
drainage from the cesspools of adjacent buildings. It appeared to be some- 
what affected, too, by a neighboring salt marsh. 


The tube twisted and torn in removal (Fig. 2) was taken from a boiler 


that had been in use six months inacreamery. All the tubés were in 
much the same condition as that shown in thecut. The cause of the trouble 
was very evident in this case, as the feed-water was taken from a well into 
which the drippings from the creamery, percolated. 


A good illustration of the progressive contamination of water is offered 


by the boiler from which the pieces shown in Figs. 3 and 4 were taken. 


Fig. 3 shows the first observed evidence of an attack on the shell, though 
during the previous year the tubes had shown signs of failure, and several 
For the first four or five years, however, the boiler 
had shown no deterioration, though some scale was deposited in it; but as 
the soil through which the water supply came to the well became more 
thoroughly saturated with organic impurities, the corrosive action became 
The piece shown in Fig. 3 was cut out, together with a por- 
tion of the adjoining plate that was also affected, and a patch was put on. 
Fig. 4 shows one-half of this patch after it had been in use one year. The 
water had grown continually worse, and deterioration progressed most 
The 
water supyly was changed, when the condition of the patch became known, 
and the destructive action ceased. 

Fig. 5 shows a section taken from a steel boiler that had been in use 
only two years. <A lime scale formed on the plates and tubes, and grad- 
ually settled down on the plates as a sludge. Although the coating so 
formed was not thick or hard, the salts of which it was composed were 
active in producing corrosion, and the whole bottom of the boiler was 
destroyed. The teed-water was taken from a well, and it had been in use 
for many years without showing any corrosive action. The older boilers 
in the battery had been protected from the water to a considerable extent 
by scale, though subsequent examination of them showed a slight indica- 
tion of the same trouble on some of the plates. By the time the new boiler 
was put in the water had become so impregnated with the impurities in the 
soil that the clean surface of metal was attacked vigorously. 

Fig. 6 shows a case of grooving along a joint, arising from the same 
cause, The entire lower halt of this boiler was destroyed. The feed-water 
was taken from a well, which had formerly furnished the best of water, since 
it had a rock bottom and was fed directly by a spring. It was definitely 
known that the shell was free from pitting and corrosion on a certain date, 
the tubes having been removed for examination. ‘The same year a sewer 
was built in the neighborhood and the spring that had supplied the well 
was Cut off, so that surface drainage had to be relied upon thereafter. The 
result was that the new supply, percolating through soil already saturated 
by outhouses and cesspools, was of so different a character that it was not 
only unfit to use, but positively dangerous. 

A great many other examples of the action of contaminated water 
could be given, as we meet with them continually in our practice. No 
certain rule for avoiding its dangers can be given. The safest thing that 
can be done is to watch the boilers carefully, and if signs of trouble are 
perceived, a purer supply of water should be secured. An apparently 
slight source of contamination may give rise to serious trouble, especially 
in new boilers. The carbonate of ammonia produced by the fermentation 
of urea in outhouses is particularly destructive, and care should be taken 
to keep feed-water from being contaminated with it.—[From the Locomo- 
tive, through courtesy of J. M. Allen, editor. 
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THE DEVELOPMENT OF THE STEAM-ENGINE-—IIl. 





BY PROF. R. H. THURSTON. 





James Watt. 


The merits and demerits of the Newcomen engine were those char- 
acterizing a novel and radically altered form of machine, which was the 
first of a new type; that which may be called the modern type of steam 
engine. A complete revolution had been thus effected, and the genius of 
the great inventors had produced a more complete and thorough change 
of type than had been previously seen, or even than has ever been since 
effected by even’ Watt and his contemporaries and successors. It may 
then be said that, defining the steam engine as a train of mechanism, New- 
comen and Cawley were its inventors, and that their machine was the first 
steam engine. The invention of the modern type of steam engine is to be 
credited to them, and not to any of those later inventors who simply 
improved upon it in matters of detail. In this respect Newcomen ante 
dates Watt. 

Comparing the engine with those preceding it, we see that at first we 
find a single vessel performing the functions of all the parts of a modern 
pumping engine ; it was at once boiler, steam-cylinder and condenser, as 
well as both a lifting and aforcing pump. The Marquis of Worcester, and, 
still earlier, Da Porta, divided the engine into two parts; using one part as 
a steam boiler, and the other as a separate water vessel. Savery duplicated 
those parts of the earlier engine which acted the several parts of pump, 
steam-cylinder, and condenser, and added the use of the jet of water to 
effect rapid condensation. Newcomen and Cawley next introduced the 
modern type of engine, and separsted the pump from the steam-engine 
proper. In their engine, as in Savery’s, we will observe the use of surface- 
condensation first; and subsequently that of a jet of water thrown into the 
midst of the steam to be condensed. * 

The defects of the engine, as judged from a modern standpoint, were 
the great size and weight of the machine, relatively to its power; its stil] 
enormous consumption of steam and fuel; and its rude construction. It 
was still far from perfect in either design or construction, or satisfactory as 
to economical performance, even as finally built by Smeaton, the great 
engineer of that time who made its very best examples. The latter raised 
the best duty of the engine from about to per cent. to more nearly 12 
per cent. of that of the better class of modern pumping-engines. 

Smeaton made a number of test-trials of Newcomen engines to deter- 
mine their ‘‘ duty”—+#. ¢., to ascertain the expenditure of fuel required to 
raise a definite quantity of water to a stated height. He found an engine 
1o inches in diameter of cylinder, and of 3 feet stroke, could do work 
equal to raising 2,919,017 pounds of water one foot high, with a bushel of 
coals weighing 84 pounds. 

Thus, by the end of the third quarter of the eighteenth century, the 
steam engine had become generally introduced, and had been applied to 
nearly all of the purposes for which a single-acting engine could be used. 
The path which had been open by Worcester had been fairly laid out by 
Savery and his contemporaries, and the builders of the Newcomen engine, 
with such improvements as they had been able to effect, had followed it as 
far as they were able. * * * 

James Watt and his engine now come into view. The success of the 
Newcomen engine naturally attracted the attention of mechanics, and of 
scientific men as weH, to the possibility of making other applications of 
steam power. ‘The greatest men of the time gave much attention to the 
subject, but until Watt began the work that has made him famous, nothing 
more was done than to improve the proportions and to slightly alter the 
details of the Newcomen and Cawley engine, even by such skillful engi- 
neers as Brindley and Smeaton. 

This great man was born at Greenock, January 19, 1736. He was a 
bright boy, but exceedingly delicate in health, and quite unable to attend 
school regularly, or to apply himself closely to either study or play. At 
the age of 18 Watt was sent to Glasgow, there to reside with his mother’s 
relatives, and to learn the trade of a mathematical-instrument maker. The 
mechanic with whom he was placed was incapable of giving much aid in 
the project, and Dr. Dick, of the University of Glasgow, with whom 
Watt became acquainted, advised him to goto London. Accordingly, he 
set out in June, 1755, for the metropolis, where, on his arrival, he arranged 
with Mr. John Morgan, in Cornhill, to work for a vear at his chosen busi- 
ness, receiving as compensation 20 guineas. At the end of the year he 
was compelled by serious ill-health to return home. Having become 
restored to health, he went again to Glasgow, in 1756, with the intention 
of pursuing his calling there. Dr. Dick employed him to repair some 
apparatus which had been bequeathed to the college. He remained here 
until 1760, when he took a shop in the city, and in 1761 moved again into 
a shop on the north side of the Trongate, where he earned a scanty living. 
still keeping up his connection with the college. He spent much of his 
leisure time in making philosophical experiments. The introduction of 
the Newcomen engine in the neighborhood of Glasgow, and the presence 
of a model in the college collections, which model was placed in his hands 
in 1763 for repairs, led him to study the history of the steam engine, and 
to conduct for himself an experimental research into the properties of 
steam, using a set of improvised apparatus. 

The Newcomen model, as it happened, had a boiler, which, although 
made to a scale from engines in actual use, was quite incapable of furnish- 
ing steam enough to work the engine. It was about 9” in diameter, 
and the steam-cylinder was 2” in diameter, and of 6” stroke of 
piston. Watt at once noticed the defect referred to, and immediately 
sought, first the cause and then the remedy. 

He soon concluded that the sources of loss of heat in the Newcomen 
engine—which loss would be greatly exaggerated in a small model—were: 
first, the dissipation of heat by the cylinder itself, which was of brass, and 
was both a good conductor and a good radiator; secondly, the loss of 
heat consequent upon the necessity of cooling down the cylinder at every 


stroke in producing the vacuum; and, finally, a loss of power was due to 
the existence of vapor beneath the piston, the presence of which vapor was 
a consequence of the imperfect method of condensation which characterizes 
the Newcomen engine. 

He first made a cylinder of non-conducting material—wood soaked in 
oil and then baked—and found a decided advantage in the economy of 
steam thus secured. He then conducted a series of experiments upon the 
temperature and pressure of steam at such points in the scale as he could 
readily reach, and, constructing a curve with bis results, the abscissas rep- 
resenting temperatures, and the pressures being represented by the ordi- 
nates, he ran the curve backward until he had obtained approximate meas- 
ures of temperatures less than 212°, and of pressures less than atmospheric. 
He thus discovered that, with the amount of injection water used in the 
Newcomen engine, bringing the temperature of the interior, as he found, 
down to from 140° to 175° Fahr., a very considerable back pressure 
would be met with. 

Continuing his research stil] further, he measured the amount of steam 
used at each stroke; and, comparing it with the quantity that would just 
fill the cylinder, he found that at least three-fourths were wasted. The 
quantity of cold water necessary to produce condensation of a given weight 
of steam was next determined, and he found that one pound of steam con- 
tained enough heat to raise about six pounds of cold water, as used for con- 
densation, from the temperature of 52° Fahr. to the boiling point; and, 
going still further, he found that he was compelled to use, at each stroke 
of the Newcamen engine, four times as much injection water as should suf- 
fice to condense a cylinder full of steam. Thus was confirmed his previous 
conclusion that three-fourths of the beat supplied to the engine was wasted. 

His experiments having revealed to him the now well-known fact of 
the existence of latent heat, he went to his friend Dr. Black, of the Uni- 
versity, with this intelligence; and the latter then informed him of the 
Theory of Latent Heat which had but a short time earlier been .discovered 
by Dr. Black himself. 

Watt had now, therefore, determined by his own researches, as he 
himself enumerates them, the following facts: 

(1) The capacities for heat of iron, copper, and of some sorts of 
wood, as compared with water. 

(2) The bulk of steam compared with that of water. 

(3) The quantity of water evaporated in a certain boiler by a pound 
of coal. 

(4) The elasticities of steam, at various temperatures greater than that 
of boiling water, and an approximation to the law which it follows at 
other temperatures. 

(5) How much water, in the form of steam, was required, at every 
stroke, by asmall Newcomen engine, with a wooden cylinder 6” in diame- 
ter and 12” stroke? 

(6) The quantity of cold water required at every stroke, to condense 
the steam in that cylinder, so as to give it a working power of about seven 
pounds on the square inch. 

After these well-devised and truly scientific investigations, Watt was 
enabled to enter upon his work of improving the steam engine with an 
intelligent understanding of its existing defects, and with a knowledge of 
their cause. It was on a Sunday afternoon, in the Spring of 1765, that he 
devised his first and his greatest invention—the separate condenser. His 
object in using it was, as he says himself. fo keep the cylinder as hot as the 
steam that entered ¢. He was therefore the first to apprehend and to state 
a problem which the modern engineer is still vainly endeavoring completely 
to solve. 

Watt was, at this time, twenty-nine years of age. Having taken this 
first step and made such a radical improvement, the success of the inven- 
tion was no sooner determined than others followed in rapid succession as 
consequences of the exigencies arising from the first radical change in the 
old Newcomen engine. But in the working out of the forms and propor- 
tions of details in the new engines even Watt’s powerful mind, with its 
stores of happily-combined scientific and practical information, was occu- 
pied for years. 

In attaching the separate condenser, he first tried surface condensa- 
tion ; but this not succeeding well, he substituted the jet. Some provision 
became at once necessary for preventing the filling of the condenser with 
water. 

Watt at first intended adopting the same expedient which worked sat- 
isfactorily with the less effective condensation of Newcomen’s engine, 7. ¢., 
leading a pipe from the condenser to a depth greater than the height of the 
column of water which could be counterbalanced by the pressure of the 
atmosphere ; but he subsequently employed the air pump, which relieves 
the condenser, not.only of the water, but of the air which also usually col- 
lects in considerable volume, and vitiates the vacuum. 

He next substituted oil and tallow for the water previously used in 
lubrication of the piston and keeping it steam-tight, in order to avoid the 
cooling of the cylinder incident to the use of water. Still another cause of 
refrigeration of the cylinder, and consequent waste of power in its onera- 
tion, was seen to be the entrance of the atmosphere, which came in at the 
top and followed the piston down the cylinder at each stroke. This the 
inventor concluded to prevent by covering the topof the cylinder, and 
allowing the piston rod to play through a ‘‘stuffing-box,” which device had 
long been known to mechanics. He accordingly not only covered the 
top but surrounded the whole cylinder with an external casing or ‘‘ steam- 
jacket,” and allowed the steam from the boiler to pass around the steam 
cylinder and to press upon the upper surface of the piston, where its 
pressure was readily variable and therefore more manageable than that of 
the atmosphere. It also, besides keeping the cylinder hot, could do com- 
paratively little harm should it leak by the piston, as it might be condensed 
and readily disposed of. 

The single-acting engine of Watt was now fully developed from the 
‘‘atmospheric engine”’ of Newcomen. As improved it is shown in Fig. 
6, which represents the engine as patented in April, 1769. Watt’s first 
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engine was erected with the pecuniary aid of Dr. Roebuck, the lessor of a 
coal mine on the estate of the Duke of Hamilton, at Kinneil, near Bor- 
rowstounness. This engine, which was put up at the mine, had a steam 
cylinder 18” in diameter. 

In the figure, the steam passes from the boiler through the pipe @ and 
the valve cto the cylinder casing, or steamjacket, Y Y, and above the 
piston 4, which it follows in its descent 
in the cylinder a, the valve / being at 
this time open to allow the exhaust to 
pass into the condenser 2. 

The piston now being at the lower end 
of the cylinder, and the pump rods at 
the opposite end of the beam y thus 
raised, and the pumps filled with water, 
the valves ¢ and / close, while ¢ opens, 
allowing the steam which remains above 
* the piston to flow beneath it, until, the 
pressure becoming equal above and _ be- 
low by the weight of the pump, it is 
rapidly drawn to the top of the eylinder, 
while the steam 1s displaced above, pass- 
ing to the underside of the piston. 

Now the valve ¢ is closed, and ¢ and 
[© / are again opened, and the down stroke 
+ \ is repeated as before. The water and 
____|* air entering the condenser are removed, 
7 at each stroke bythe air pumps, which 
communicates with the condenser by 
- the passage s. The pump g supplies 

condensing water, and the pump 4 takes 

away a part of the water of condensation, 
which is thrown by the air pump into the ‘‘hot-well” 4, and with it sup- 
plies the boiler. The valves are moved by valve gear very similar to 
Beighton’s, by the pins mm in the ‘‘ plug-frame ” or tappet-rod ”’ 2 2. 

The engine is mounted upon a substantial foundation, B B, Fis an 
opening, out of which, before starting the engine, the air is driven from 
the cylinder and condenser. 

Watt’s double-acting engine was the next of his great inventions; and 
his scheme of the expansion of steam was quite as important. 

Watt conceived the idea of economizing some of that power, the loss 
of which was so plainly indicated by the violent rush of the exhaust steam 
into the condenser, and described the advantages that would follow the use 
of steam expansively, by means of a ‘‘ cut-off,” in a letter to Dr. Small, of 
Birmingham, dated Glasgow, May, 1769. He also planned a ‘‘ compound 
engine.” This invention of the expansion of steam, which, in importance, 
was hardly exceeded by any other improvement of the steam engine, was 
adopted at Soho in 1776, but the patent was not obtained until 1782. 

During this interval, Watt invented the crank and fly-wheel, but, as 
the former had been first patented by Wasborough, who is supposed to 

* = < have obtained a knowledge of 
it from workmen employed 
by Watt, the latter patented 
several other methods of pro- 
ducing rotary motions, and 
temporarily adopted that known 
asthe ‘‘ sun-and-planet wheels,” 
subsequently using the crank. 
The adaptation of the steam- 
engine to the production of 
rotary motion was soon succeed- 
ed by the introduction of the 
. double-acting engine, the fly- 
*, ball governor, the counter, the 
steam-engine indicator, 
other minor but valuable im- 
provements, which were the 
final steps by which the Watt 
steam-engine became applicable 

') to driving mills, to use on rail- 

EEKTUSE — roads, to steam-navigation, and 

Fic. 7.—WATT'S ENGINE, A. D., 1780. to the countless purposes by 

which it has become, as it has already been denominated, the great ma- 
terial agent of civilization. 

Fig. 7 represents the Watt double-acting engine. It will be noticed 
that it differs from the single-acting engine in having steam-valves, B 3B, 
and exhaust-valves, £ £, at each end of the cylinder, thus enabling the 
steam to act on each side of the piston alternately, and practically doubling 
the power of the engine. 

The end of the beam opposite to the cylinder is usually connected with 
a crank-shaft. 

The later pumping engine of this type is shown in the succeeding 
figure, exhibiting the principal form of pumping-engine as now constructed. 

Fig. 8 represents the Cornish pumping-engine, which, in spite of its 
great weight and high cost, is still in use. 

It will be seen that it is the engine of James Watt in all its general 
features, with the addition, in its operation, of the application of Watt’s 
idea of expansion of steam te something approximating the extent custom- 
ary at the present time. It is single-acting, and has a steam-jacket and a 
plug-rod valve-gear, /.K. The improvements are principally in the form 
and proportions of its parts, and in its adaptation to high steam and ‘‘short 
‘cut-off’.”” 4 is the steam-cylinder, B C the piston and rod, D the beam, 
and the pump-rod. The condenser is seen at G, and the air-pump at Z. 
The steam cylinder is ‘‘ steam jacketed,” and is surrounded by a casing, 
O, composed of brickwork or other non-conducting material. Steam is 
first admitted above the piston, driving it rapidly downward and raising 
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Fie. 6.—WATT’S PUMPING ENGINE 
A. D., 1769. 








and. 


‘compositions soon turn rancid and become unfit for use. 


the pumprod. At’an early point in’the stroke the admission of steam is 
checked by the sudden closing of the induction-valve, and the stroke is 
completed under the action of expanding steam assisted by the inertia of 
the heavy parts already in motion. The necessary weight and inertia are 
aflorded in many cases where the engine is applied to the pumping of deep 
mines, by the immensely long and heavy pump-rods. Where this weight 
is too great, it is counter-balanced; and where, as when used for the water 
supply of cities, too small, weights are added. When the stroke is com- 
pleted, the ‘‘ equilibrium-valve” is opened, and the steam passes from 
above to the space below the piston, and, an equilibrium of pressure being 
thus produced, the pump rods 
descend, forcing the water 
from the pumps and raising 
the steam piston. 
The absence of the 
crank or other device which 
might determine absolutely 
the length of stroke compels 
a very careful adjustment of 
steam admission tothe amount 
of load. Should the stroke 
be allowed to exceed the 
proper length, and should 
danger thus ariseof the piston 
striking the cylinder heads, 
the movement is checked by 
buffer-beams. The regulation 
is effected by a ‘‘ cataract,” a 
kind of hydraulic governor, 
consisting of a plunger pump 
with a reservoir attached. 
The plunger is raised by the 
engine, and then automatic- 
It falls with greater or less rapidity, its velocity being 





Fie. 8—THE CORNISH PUMPING ENGINE, 1877. 
ally detached. 
determined by the size of the eduction orifice, which is adjustable by hand. 

When the plunger reaches the bottom of the pump-barrel it disengages 
a catch, a weight is allowed to act upon the stesm-valve, opening it, and 


the engine is caused to make a stroke. When the outlet of the cataract is 
nearly closed, the engine stands still a considerable time while the plunger 
is descending, and the strokes succeed each other at long intervals. When 
the opening is greater, the cataract acts more rapidly and the engine works 
faster. This has been regarded until recently as the most economical of 
pumping engines, and it is still generally used in Europe in freeing mines 
of water.—[From ‘‘ A Manual of the Steam-Engine,” Part rst, by Prof. R. 
H. Thurston, Published by John Wiley & Sons, 53 E roth street, N. Y.; 


2nd part now ready. 
(To be continued.) 


FRENCH ingenuity has contrived a remedy for the inefficiency of ordi- 
nary combination locks for houses and apartments, these contrivances 
being usually of so little avail against professionals who, wasting no time in 
efforts to raise the tumblers and move the bolt, simply insert the end of a 
short iron lever, or ‘‘ jimmy,” between the door and its rabbit, forcing the 
whole affair inward, tearing out both locks and bolts on the way. Accord- 
ing to the new device for meeting this difficulty a combination js resorted 
to of the iron shore with the ordinary lock in such a manner that locking 
the door sets a shore in place which wi!] resist an enormous strain, but on 
the return of the proprietor the unlocking of the door in the usual way 
shifts the upper end of the shore from the door to the frame, where it pre- 
sents no obstacle to the opening of the door. The mechanism of the lock 
itself need not be very elaborate, although the picking of the lock would 
move both the bolt and the shore, for if there are tumblers enough to pre- 
vent picking with a bit of wire, and if the ‘‘ jimmy” is insufficient for the 
purpose, the point of security is attained. 


Amonc the recent machine shop appliances brought forward, and de 
scribed in the mechanical journals as of practical value, is a portable drill 
that may be driven by steam or compressed air, doing much of the work 
that its ordinarily accomplished by a ratchet. The drill is driven bya 
small rotary engine, to which the steam or compressed air is admitted 
through the pipes with valve attached; the shaft of the motor gears into 
the spindle of the drill, and an air or steam pressure of 45 pounds will 
operate the drill with results equal to those obtained with any fixed drill 
press. The machine is attached to the work just as in the use of an ordi- 


| pary ratchet drill, and the feed is regulated by the screw at the top. The 


total weight of the drill is 42 pounds, and its capacity of execution ranges 
from a $4” toa 134” hole in steel or wrought or cast iron. For bridge 
and structural work, ship-building, boiler-making and engine-building, 
these tools have proved very serviceable. 


AN improved kind of soap for metal work has lately been described of 
some special advantages, it is said, as compared with those usually 
employed in this line—that is, mixtures of vaseline, oleic acid, and fat, 
combined with a small quantity of rouge—and which, when freshly pre- 
pared, leave nothing to be desired, excepting unfortunately, that such 
The new article 
now brought forward is stated to be free from this objection, and is made 
from cocoanut butter in the following manner: 2.5 kilos of the butter are 
melted in an iron vessel, together with a little water; to this mixture being 
added with constant stirring, 180 grms. of chalk, 87.5 grms. of alum and 
the same of cream of tartar and of white lead respectively. The mixture 
prepared in this manner is then poured into moulds and allowed to solidify. 
This soap is made into a paste with water and rubbed over the metal to be 
cleaned, and finally removed by a dry rag or chamois leather. 
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(Readers are invited to use this department. All questions on mechanical and 
scientific subjects of a practical nature and of general interest will receive attention. The 
writer must give his name in full, but nothing that may identify him will be published with 


a question if ke requests his name withheld. It will give the editor pleasure to assist, through 
this column, all readers, if possibie, and he cordially solicits practical queries.) 


(307.) D. R——n, Leetonia, O., writes: ‘‘ Would like to know if it 
would be an increase of pewer and a saving of fuel if one would turn the 
exhaust pipe into a running stream. The engine is a Buckeye 9”x18”", 
and 200 revolutions per minute, and 70 pounds steam. The exhaust pipe is 10 
feet long, then there is a feed water heater 6 feet long and then ro feet to 
the creek.” 4.—This would be impractical and you would not gain any 
thing by doing it. 

(308.) Frank W——x, Reese, Mich., writes: 1. “Ihave been having 
trouble with two boilers, one of the locomotive pattern, the other a com- 
mon tubular, set in a brick arch. These boilers are a half mile apart, and 
both take water from a bored well 150 feet deep. The water is clear and 
tastes all right, and to all appearances is all right, but the tubes in both 
boilers are continually rusting, and they rust through in small spots, about 
the size of acommon nail. We put in new tubes and they give out again 
in the same way, in about three or four months. Can you give any reason 
for this, and what can be done to stopit?” 4.—If you will pump your 
water intoa tank before using, and place some alkali in the tank (wood 
ashes or sal soda will do), this will be likely to stop the pitting of the tubes. 
2. ‘I was down to Wheeler’s shipyard, at Bay City, recently, and saw 
two large triple-compound engines being put into a large steamship. The 
valve and seat on the high-pressure cylinder was just roughed off with a 
dull pointed tool on the planer and was left in this condition. I was told 
there was not much pressure on this valve, and that the valve would wear 
to a seat of itself. I am positive that it was the cylinder that takes the 
steam first from the boilers. Will you please explain why this is left this 
way, and not smoothed down?” 4.—Few shops scrape valve seats now, 
but leave them with the file marks in, as in this condition they lubricate better. 
But leaving them as they came from the planer is, we think, carrying this 
idea too far. 


(309.) ‘‘ Subscriber,” Fort Worth, Tex., asks: 1. ‘‘ Will you please 
inform me how to take the ‘ water meter,’ that is, to read the amount the 
meter has registered? I have had a misunderstanding with a party in re- 
gard to the amount of water a meter has registered, and your decision will 
settle the matter.’ 4.—The dials on a meter represent, 1 cubic foot, 10 
cubic feet, 100 cubic feet, 1,000 cubic feet, etc. Some meters do not have 
dials for.1 cubic foot and 10 cubic feet, and some do not even have one for 
100 cubic feet. To read a water meter, begin at the dial of the smallest 
denomination, and read around in the direction opposite the direction a 
hand moves on a watch, orto the left. Beginning with the units dial, or 
that for 1 cubic foot, write down the figure which the dial hand last passed 
over. If there is no units dial, write down acipher. Now, to the left of 
this write down the figure which the hand on the tens dial last passed over, 
and if no tens dial, put down another cipher. To the left of this write 
down the figure which the hand on the hundreds dial last passed over, 
or if no such dial, a cipher as before, and so on until you have written down 
the figures on every dial. Now we have a meter before us to read. Sup- 
posing there is no units dial, we write down a cipher, the hand in the tens 
dial is between 6 and 7, so to the left of the cipher we place 6, giving us 
60. The hundreds dial registers 4, which brings our figures to 460, and 
the thousands indicates 7, giving us 7,460. The hands on the higher 
denomination stand at the cipher, so we stop. There have passed through 
this meter 7,460 cubic feet of water. Some read meters the other way, be- 
ginning with the highest denomination, but it makes nodifference. Either 
way will give the correct answer. 2. ‘‘ Also tell me what the mixture is 
composed of that is used in place of matches. The mixture is kept corked in 
bottles, but it will ignite when exposed tothe air. By giving me this 
information you will greatly oblige.” .4.-—Phosphorus is probably the 
substance you refer to. 


(310.) Albert Hull, Valley Forge, writes: ‘‘I will give you a little 
communication on an experiment I have tried to clean boilers. Probably 
the reader noticed in the American Miller, some time ago, the experience 

‘of an engineer cleaning boilers with kerosene. I have tried the same and 
can say it is the best way to remove scales I have ever tried. Can you 
tell me through the columns of the MACHINIST what causes check valves 
to squeal? I have one on feed pump that squeals on upward motion of 
plunger of pump.” 4.—The noise made by the cheek valve is caused by 
the minute vibrating movement of the valve against the seat or guard, and 
is caused by the rush of water. The movement is so rapid that it some- 
times sounds like a squeal. 


(311.) J. H., Cincinnati, O., writes: ‘‘ Being a subscriber for-your 
paper I would like to find out what is meant by slide valve gear.- Have 
heard of the name, and as I am a gear cutter, should like to find out what 
its meaning is. I have received a book which, if I am to return, would 
like to find out. It is addressed to me, but then it says to return to your 
place.” A.—The slide valve gear is that portion of the engine that works 
the valve and is not a gear or cog, as you appear to think, but the valve 
stem, eccentric, eccentric rods, etc. As we can not exactly make out the 
address, (the letter coming to us badly torn) we can not answer your question 
concerning the book except through the Q. and A. column. The printed 
notice ‘‘ Return to Publishers Scienriric MACHINIST,” on every book sent 
out, is for the guidance of the post office authorities, and only means for 
them to return it to us in case the party addressed cannot be found. 








W. D. J. E—t, West Milton, O., writes: 


‘<We are havin 
a great deal of trouble here, and I presume elsewhere also, with the coal oil 


(312.) 


that is sold at retail. Will you please give a method for testing it to find 
what standard we are getting? Answer through your ‘Questions and 
Answers’ column, and oblige a constant reader of your valuable paper. 
Give the simplest method known.” 4.—A method that is recommended 
by one who has used it is as follows: Place a cup of the oil to be tested 
in a basin of hot water. Put acover on the cup, having a small hole in 
the top. Then place a thermometer tube in the oil. Set alamp under 
the basin and heat the oil. The gas formed will escape through the hole 
in the top of the cover on the cup of oil. Now, take a match or a burning 
stick, and move it over the hole from which the gas is escaping. It will 
ignite and then go out, but after a time it will burn steadily, sending up a 
constant flame. When it burns steadily, look at the thermometer, and the 
degrees of Fahrenheit it indicates is the test of the oil. Thus, if it shows 
175 degrees, the oil is 175 degrees fire test. 


(313 ) N. S——s., Jackson, Tenn., writes: ‘‘ Can you refer me to 
a pattern maker in your city? I wish to get some engine patterns made.” 
A.—The Gobeille Pattern Co., of this city, will probably furnish you any 
pattern you may want. It is a large and reliable pattern shop. 


STEAM-PUMPS. 





BY J. C. SMITH. 


In presenting these articles to the reader, it will be the aim of the 
author to describe the different kinds of pumping machinery, and, at the 
same time, to give such information as may be of value to those who are 
employed in its construction or care. 

It is a deplorable fact that there are many thoroughly competent me- 
chanics who find themselves in a dilemma when called upon to overhaul 
an ordinary duplex pump. Nor is this ignorance confined to the workshop 
alone, but it can be found in the engine-room as well; and the writer has 
seen a pump sent back to the works, being pronounced out of order, when 
the real trouble was that some one, ignorant of its construction, had been 
meddling with it in order to make it work better and had failed. 

There is no piece of machinery in such general use as a steam-pump ; 
they can be found in all kinds of service, from the insignificant boiler 
feeder upon which some small plant depends to those ponderous engines, 
which like that wonderful and important muscle, the heart, that carries life 
and vitality to all parts of the human body, so they carry health and com- 
fort to the thousands of inhabitants of a great city. 

Before going into the details of the subject, it might be interesting as 
well as instructive to give a brief history of the origin and development of 
steam-pumping machinery. 

The earliest authentic writings that we have of a liquid being lifted 
through the agency of steam is mentioned by Hero, a Greek philosopher, 
who lived about 200 B. C. In this apparatus the steam was allowed to 
act on the surface of a body of water in an enclosed vessel, the pressure of 
the steam thus forcing the water through a delivery tube, the lower end of 
which being below the surface. Of course, in this case, the temperature of 
the water must be equal to that of the steam, otherwise condensation would 
take place. 

In 1606, Giavonni. Porta invented an apparatus similar to that of 
Hero’s but yet containing some improvements over the latter, the princi- 
pal one of which was that the steam used for forcing the water was gen- 
erated in a vessel separate from the one which contained the water to be 
elevated. This, it will be noticed, might be compared with the boiler of 
the present day, the steam performing its work in a separate machine. 

Previous to the time of Thomas Savery, who followed Porta in his 
labors, about fifty years later, all attempts in raising water were confined to 
the experimental laboratory ; but Savery brought his experiments into prac- 
tical use, and his pumps were, to some extent, used in raising water from 
mines. His machine was superiorto that of Porta’s, inasmuch that he 
se a i the vacuum in refilling the vessel in which the steam was gen- 
erated. 

Although a digression, it might be well to describe the vacuum in its 
application to the lift or suction of a pump. ' 

The atmosphere extends to a height of about 45 miles above the sur- 
face of the earth, and having weight it presses down upon every square 
inch of the surface with a force equal to about 14.7 pounds, or fourteen 
pounds and eleven ounces; that is, if we could construct a tube, whose 
cross-section would be equal to one square inch in area, and whose length 
when standing vertically, the lower end resting on the ground, would 
reach to the limit of the atmosphere, we would find that the weight of this 
column of air would be about 14 pounds and 11 ounces, the weight in any 
particular locality varying somewhat according to the weather. and elevation 
above the sea level. 

Now, imagine an air-tight pipe of about 34 feet in height, and whose 
cross section is equal to an area of one square inch, with an ordinary hand 
pump attached to the upper end, while the lower end is just below the sur- 
face of a body of water. 

Now it is self-evident that, as the piston of the pump is lifted, a por- 
tion of the air in the tube is withdrawn, and the pressure of the air there- 
fore becomes less than that of the external air, which, being unable to 
get into the tube, forces a certain amount of water into it, until the pressure 
at the base of thiscolumn is equal to the pressure outside. 

With another upstroke of the piston more air is withdrawn, and the 
pressure outside forces in more water, and by working the pump still fur- 
ther. we find a point above which the water will not rise, no matter how 
perfectly the pump may be constructed ; now let us see how far that point 
1s above the surface. , 

The tube is one square inch in cross section, and therefore each inch 
in height contains a cubic inch of water, and the pressure at the base of 
this column is equal to 14 pounds and 11 ounces, which is the pressure 
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outside, for if it were greater or less, the water would flow out of or into the 
pipe, as the case might be. 

Now, a cubic inch of water weighs nearly $ of an ounce, and the total 
weight in ‘the tube is equal to 14 pounds and 11 ounces, or 235 ounces; 
dividing this by § we have 392 cubic inches in the tube ; but as each inch 
in height contains one cubic inch, it must stand at a height of 392 inches 
above the surface of the water, or at a height of 32 feet 8” or about 33 feet, 
the extreme height to which a column of water can be raised by means of a 
vacuum. 

In Savery’s apparatus, the vacuum was produced, not by mechanical 
means but by the condensation of steam, which will be described later on. 

It will now be noticed that the field of action in the development of the 
pumping engine has been transferred from Southern Europe to England, 
where it attained its highest development. 

At about the year 1700, Newcomen, a machinist, in Cornwall, Eng., 
constructed a pump for the Cornish mines, and it appears that it was he who 
first used the cylinder and movable piston connected with the pump 
plunger, and although steam was the agent of its propulsion, yet it might 
be properly called an ‘‘ atmospheric engine,” the steam being used simply 
to produce a vacuum on the lower face of the piston. 

Newcomen’s engine consisted of a cylinder with a piston working 
vertically and attached to a walking beam at the other end of which was 
attached the pump rod, which was counter-balanced. When steam was 
admitted beneath the piston, it rose to the upper end of the cylinder, steam 
was then shut off, and a jet of water introduced to the cylinder, condensing 
the steam and producing a vacuum, the pressure of the air on the upper 
face then forced the piston to the lower end of the cylinder, where steam 
was again admitted, allowing the piston to rise again, the steam being 
again condensed by the introduction of water, and the piston again forced 
down. This reciprocating motion, transmitted to the pump plunger 
through the walking beam, forced the water from the mine. 

But it remained for one giant intellect to bring the steam cylinder up 
to its present state of perfection—I say the present, for if the same shop 
appliances and workman skill of to-day existed at that time, the pumping 
engines of those days would have shown as high an economy, or as high a 
duty, asit is called in hydraulic science, as any of the best of the present 
time. 

That man, whose name is as familiar to the student of steam engi- 
neering as that of Shakespeare is to the student of English literature, was 
James Watt. It was he who conceived the idea of a higher press- 
ure of steam, studying its properties of sensible and latent heats; 
it was he who conceived the idea of cutting off the steam in the cylinder at 
an early point of the stroke, and thus obtaining economy in a high degree 
by its expansion; it was he who conceived the idea of the condensation of 
the exhaust steam in a separate vessel, thus keeping the walls of 
the steam cylinder frem extreme changes in temperature, which was 
a most serious fault in the Newcomen engine; it was he who con- 
ceived the idea of the steam jacket, thus keeping the interior of the 
cylinder at an even temperature and superheating the expanding steam. 
A much improved valve gear was his also, and last, but not least by an 
means, that litle instrument, the indicator, which in the hands of a skilled 
engineer shows those defects which would otherwise remain unknown, and 
which brought the pumping engines built by James Watt in the latter part 
of the 18th century in favorable comparison with the best of ner of the 
present day—one hundred years later. 

But the pumping engines of the present day, which are in wenen use, 
are different in design from those which have already been described. 
They are called ‘‘direct acting” machines, for the reason that the 
pressure on the steam piston is transmitted directly through the piston rod 
to the water piston or plunger, without the intervention of cranks, con- 
necting rods or other designs of mechanism, and it is this class upon which 
we shall dwell mostly, although the author hopes to touch upon crank and 
fly-wheel pumps (high duty machinery) before closing the series. 

Steam pumps are divided with regard to the number of steam cylin- 
ders with which they are fitted; those having but a single steam cylinder 
are called ‘‘ single”? pumps, while those having two steam cylinders, side 
by side, and each driving a plunger, are called ‘‘duplex” pumps; if they 
are fitted with another and larger cylinder, into which the high-pressure 
cylinder is allowed to exhaust, they are then called compound, single or 
duplex as the case may be. If the steam is further utilized by condensa- 
sation, they are then called compound condensing, single or duplex pat- 
tern, distinguishing this class from the compound non-condensing single 
or duplex pattern, in which the exhaust is allowed to escape into the air. 

They are again classified with regard to the water piston or plunger, 
the first being divided into ordinary packed piston and an adjustable piston, 
in which the packing can be set out against the barrel of the water cylin- 
der as it becomes leaky from wear. 

In the plunger pattern, a long barrel is substituted for the piston and 
contains no packing, although the barrel through which it works is some- 
times converted into a stuffing-box. The plunger may be an inside packed, 
external or central externally packed, as the kind of work for which the 
pump is designed demands, all of which will be dwelt upon in their order. 
Again, the pump may be of the single-acting, double-acting or differential 
plunger pattern, all of which refer to the manner in which the discharge of 
the liquid takes place. In fact, the different kinds of service for which 
pumps are used make it a difficult matter to make a correct classification. 

Since the direct-acting single pump is the most simply constructed, 
we shall begin by describing that style. The direct-acting single pump 
consists of a single steam cylinder A, a center piece B, connecting the 
steam cylinder with the water cylinder C, the accompanying cut showing a 
longitudinal section of the machine. Quite often, andin the smaller sizes 
especially, the center piece and steam and water cylinders are cast in one 
piece, thus saving the care of two joints in the use of the pump. Itwill be 
noticed that the pressure on the steam piston D is transmitted directly 


through the rod E tothe water piston F. It will be seen that the steam 


ports a a are carried well back from the faces of the cylinder, the object of 
this is to cushion the piston (which is supposed to be moving in the direc- 
tion of the arrow) after it has passed the port, thus preventing the piston 
from striking the heads of the cylinder, which difficulty would be overcome 
in a crank and fly-wheel engine, by proper adjustment of piston as the crank 
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passes the center. In order that the steam may enter between the head 
and piston to force the piston back on its return stroke a small port dd is 
either drilled or cored in the casting, from the main port to the end of the 
cylinder, admitting sufficient steam to force the piston back until the main 
port is uncovered, when the piston receives the full benefit of the main 
steam port. The movement of the suction valves in the water cylinder in 
closing leaves but little work for the pump to do at the beginning of each 
stroke, so the auxiliary port 0 4 is sufficiently large to supply the cylinder 
with steam at this point. The steam slide valve in this style of pump is 
generally moved by the pressure of. the live steam in the steam chest, and 
its motion is governed by an auxiliary valve, which is driven by | different 
styles of mechanism connected with or dependent upon the moving parts 
of the pump, each maker having some particular movement. 

A description of the action of these motions will be given in the next 
article. 


LITERARY NOTES. 





The Engine Runner's Catechism. Telling how to erect, adjust and run the 
principal steam engines in use in the United States, being a sequel to the 
author's work, “Steam Engine Catechism.” I[lustrated. By Robert Grim- 

show, M. E. Published by John Wiley & Sons, 53 E. 10 St., N. Y. 

This work is a compact volume, 6” x 434”, with 366 pages and nearly 
200 engravings. The author is well known, and his work is always 
reliable. 

The author’s preface states more clearly than anything we could write 
the ground covered. He says: 

‘‘ The remarkable and gratifying appreciation and success attending 
the publication of the author’s original ‘Steam Engine Catechism’ (now 
in its tenth edition), and of its companion volumes, the ‘Pump Cate- 
chism’ and ‘ Boiler Catechism,’ has led to the preparation of this book, 
which treats more of special builds of engines, as erected, adjusted, and 
run, than of the properties of steam, or the general principles of engine 
design and construction. It has seemed desirable to give descriptions of 
the general characteristic of various well known makes of engines ; to follow 
these with details of shipping, making foundations, erecting, and starting, 
and then to give detailed instructions as to the adjustment of special makes, 
each of which has its own peculiarities of construction, often puzzling even 
to engineers of long and varied experience. This last feature, in particular, 
should prove specially valuable to young engineers, or to those in isolated 
lants, where opportunities for communicating with other engineers, or 
with the builders of an engine that may be unfamiliar, are few. The 
author has tried to make his instructions plain, complete, accurate, and up 
to date. Should it fail in any item, he would take it as a favor to be told 
of errors, or asked concerning omissions.’ 

Machinery Pattern Making, containing full size profiles of gear teeth and 
fine engravings on full-page plates, illustrating manner of constructin 
numerous and important patterns and core boxes, by P. S. Dingey, practical 
pattern maker and mechanical draftsman. 376 fine illustrations, 12mo, 
cloth, $2.00. Published by John Wiley & Sons, 53 E. Tenth street, N. Y. 

The above is a work of great value to pattern makers. The name of 
the author has become familiar to readers through the American Machinist. 
It is not intended as an elementary treatise, but is a discussion of methods. 
The author states that pattern making can never be taught through books, 
which will be concurred in by nearly all practical men. However, there 
is much that can be learned from the methods of others, as this volume 
amply proves. The book will be found very helpful in every pattern 
shop. 


THE editor acknowledges with thanks the receipt of a package of pen- 
cils from the Joseph Dixon Crucible Co., of Jersey City, N. J. They are 
all that could be desired in any office. The Dixon pencils are the best in 
the market. This we do not say because we received the gift, but be- 
cause it is an acknowledged fact. 
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Feeding the Boiler. 








EDITOR SCIENTIFIC MACHINIST : 

In answer to a writer in your paper asking engineers to express their 
opinion as to which is the test metlkod of feeding a boiler, by pump or 
injector, willsay: If you have a heater throvgh which you force your 
water, a pump js by far the best and most economical, but if you have no 
heater, use an injector without regards to economy, as I would not put cold 
water into my boiler except thrcugh a spray feed at top of boiler. 

I once took charge of a plant of 11 large boilers which were fed 
by an injector, and there were times when we had to shut off one of the 
boilers from the main line and run the steam up on that boiler'to a high 
point to run the injector, in order to supply the others, and it would take 
all the steam the boiler would make. The best I could do was to put the 
water into the boilers at 142° Fahr., as there was no other way to put 
water into the boilers except through the pump-house, and cold water at 
that, although there was a Jarge tank sunk in the ground right alongside 
of the pump-house where the drip from ten engines and fourteen sets of 
drying cans ran, and from there off into the river boiling hot, so it could 
not be lifted by the pumps in the pump-room. Imade a large pit in ene 
corner of my fire-room and placed one of my small pumps in there, down 
below the bottom of the tank, and made my connection. The pump was 
piped off with 3” pipe, and with less than one turn of the valve we could 
supply the 11 boilers with water at boiling point, and I have tested it when 
I found it 215° Fahr. Now, the injector was piped with 214” pipe, and 
we opened the valve wide open. Now, what was the saving in steam? I 
could not tell because I made other improvements at that time of equal 
importance, but I do know that I made a saving in my department alone of 
over 70 per cent. on our productions. 

If I was fitting up a plant to-day, I would put in one of the best heat- 
ers I could find, withcut regards to cost, and use a pump, but I would put 
on an injector to use in case the pump gave out, and I would put in other 
improvements which I may speak of at another time. J. M. C. 





Prick-Punching a Misfit, or How to Make a Misfit Fit. 
EDITOR SCIENTIFIC MACHINIST : 

Now, it may be that some who read this will think that the person 
who wishes to pawn off a misfit by prick-punching, is a sort of misfit me- 
chanic. But, however, there may be times in course of a person’s experience 
when it will come in handy. It may, in fact, point out the way for him to 
work out of a tight place. 

For instance, on one occasion I was working on an engine that had to 
be ready for the foundation on a certain day. It was for a large firm, and 
they had canceled contracts after a certain date, and at that time they 
were going to begin to tear down walls and get ready to set up the new 
engine. The contract specified a large forfeiture for every day after this 
date that the engine builders delayed setting up the engine. We had 
already used up the allotted time trying the new valve gear, and at the last 
moment a man made a misfit in fitting in the crank pin, making it too small 
for the disk. Say! there was some swearing around, but this did not help 
the matter any and after a little consultation the foreman suggested that 
he prick-punch the pin, thinking that he might be able to make it last until 
we got the engine goirg, and intending when the Joose pin showed up, to 
make a new one for it and Jay the blame of the misfit to a man that had 
been discharged. In so doing they would get the engine up without any 
more delay. 

Under his instructions we put the misfit pin in the lathe and spaced 
it off in equal spaces by simply scratching around the pin at the proper 
distance apart. Then we laid it off equally the other way (lengthwise), 
drawing lines end-ways at equal distances apart around the pin. Then by 
putting in prick-punch marks at the intersection of each line we had it 
ready to place on the disk. 

Well, we got the engine set upin time and we made anew pin, 
expecting to have to put it in before the engine run very Jong, but we 
never put itin. That was over ten years ago, and for more than five years 
past this engine has been overloaded, and the pin is yet intact, as solid 
now as any pin I know of. 

This incident had nearly escaped my mind when, about five years 
later, an instance happened that impressed it more forcibly upon my mind, 
and I probably will not forget it for years tocome. I was ona steam- 
boat. It was in a big blow on Lake Superior, on the 25th day of Novem- 
ber. The wind was blowing a gale from the Northwest, I should judge in 
the neighborhood of forty miles per hour. On the day previous I noticed 
a pound in the crank, but did not pay much attention to it, thinking that 
this would not hurt her any, and that we could key up when we got over 
the lake. But the wind kept blowing harder and harder, and the seas 
breaking over us, and.we began to roll and tumble in a way that takes the 
glory out of engineering. We had a large, heavy schooner in tow, and her 
strain made our timbers crack and groan, as our stern settled down and raised 
out of the big seas. It is at these times that a young man begins to realize 
that there are some things in engineering that he did not carve in his 
imagination when aspiring to be a knight of the throttle. 

Now, I observed that the crank pin was pounding more and more, and 
as the pound“increased so rapidly, I began to suspect that something was 
getting loose. Thinking it might be the key working out, or something 
else of that’nature,’‘also taking into consideration that there was no shelter 
around and the seas were increasing every minute, I concluded that if we 
were going to do anything with the engine that now would be the best 
time, as it mightJbe too late if anything should happen to us; for in that 
sea I was certain that Saint Peter would never save us. So, after consult- 


ing the captain on the subject, we shut her down for a minute to fasten the 
key, as this was what I supposed it was. Upona hurried examination, | 
found to my dismay that the crank-pin was very lIcose, with every indica- 
tion that it would get considerably Icoser, but as we were already tumbling 
around, nearly starding on our beam ends, there was nothing else left to 
do but start her up and keep her going in hope that we could reach some 
shelter before anything let go. We kept this up all night. 

We thought that every stroke would be the last, and we expected to 
see the engine let go any moment. We knew that it could not stand very 
much longer and that it was only a question of an hour or so until we 
would be at the mercies of one of those northwesters on Lake Superior. 
If the reader has been in one, he will acknowledge that they are not 
exactly an opera matinee. 

The captain said he would try and make the Jand at seven, which had 
at daylight shown up about twelve or fourteen miles off. After an hour or 
two we ran almost in the trough of the sea, nearly all the way. We 
finally got into comparatively smooth water. Nearly all the way in I was 
scheming on some way of temporarily repairing this difficulty im the pin. 
It was pretty late in the Fall and we wanted to get down to the lower Jakes 
before it froze up. There was no way to do therefore, but to fix it our. 
selves so that it would last until we got into some port. Now, this was 
when the prick-punch scheme dawned on my mind and twenty minutes 
later we had the engine disconnected. We did not have any trouble in 
getting the pin out of the disk, as it would almost have fallen out, and in 
thirty minutes more it was off. I then carefully laid it out and _prick- 
punched it in the way before described. In three hours and twenty 
minutes we had the engine connected and ready tostart. The wind shifted 
around to the northeast, and we had to get out of our place of shelter pretty 
quickly. Well, we made our trip and we did not have the least particle of 
trouble with the pin, though we had a hard pull of it in a snow storm, and 
for all I know the same pin is in yet. I have never heard of it being taken 
out or giving any more trouble. H. F. Cook. 


HE STUCK IN THE BOILER. 





The boiler from which the steam heat is supplied to the Colonnade 
Hotel, Broadway, near Lafayette place, says a New York daily paper, 
needed cleaning out. Friday morning Daniel Donlin, the engineer, 
crawled into it, as he had often done before, through the manhole in the 
dome on top of the boiler. In entering the boiler his feet became firmly 
wedged between the flueswhich run horizontally through the big steel shell, 
and he found himself caught as in a gigantic vise. He was unable to get 
further in or to crawl out, and had to call for help. 

Help came in time and Donlin was rescued, but as the boiler had to 
be taken apart to accomplish it, his rescue is as interesting as his predica- 
ment. 

Donlin, who is 28 years old, is short and heavily built. As many as 
could caught hold of his arms and tried to pull him out, but could not budge 
him an inch. Donlin was so cramped by this time that he was suffering 
great agony. 

Somebody went outside and called in Policeman Gannon, of the Mer- 
cer street squad. Mr. Gannon is a strong man, but he couldn’t make Mr. 
Donlin ‘‘ move on” or move out. So Officer Gannon went out and called 
an ambulance. Why he did not call the fire department is a mystery. 
Perhaps he thought the ambulance surgeon would amputate the visible part 
of Donlin’s body and thus save the boiler, or else amputate the boiler and 
save Donlin intact. But after all, sending for the ambulance proved to be 
a good thing, for the engineer was gradually sinking under the terrible 
strain of his position. 

Meanwhile, the hotel people had telephoned for ex-Judge Henry Hil- 
ton, who is said to own the building. Mr. Hilton came just as the ambu- 
lance surgeon, Charles Weeks, began to administer stimulants to the im- 
prisoned engineer, who was almost in a state of collapse. When Mr. Hil- 
ton came he saw that heroic measures were necessary, and he sent post 
haste for a force of boilermakers to come down fromashop in West Thirty- 
fourth street. The boiler men were on the scene half an hour later, each 
one carrying sledges, chisels and other tools. The great heat of the engine 
room and the excitement caused Donlin to almost faint several times, but 
he was revived with brandy. 

The boiler men saw at once that the dome of the boiler would have to 
be removed. Rivet after rivet was cut away in quick succession, and 
finally the dome was lifted off. Everybody was in despair when it was 
found that the wedging was in the boiler, not inthe dome. The engineer’s 
knees were under the steel frame around the opening from the dome to the 
boiler, and to extricate him an entire plate of the boiler must come off. 
At the rivets again went the boiler men, and they gave way to the sturdy 
strokes of the sledges on the cold-chisels. After two hours of work the 
plate was removed and Donlin was taken out, too weak to stand. He was 
removed to St. Vincent’s Hospital in the ambulance, to be treated for pros- 
tration. Judge Hilton directed the operations of the boiler men until Don- 
lin was released, when he went on down-town to his office. 

Donlin was able to return to his home Friday night, and was on duty 
yesterday, as usual. The boiler, meanwhile, had been repaired and was 
furnishing heat as before. 


IT appears that in Scotland there is a company which pays a certain 
amount yearly to a number of iron works for the privilege of collecting the 
smoke and gases from the blast furnaces. These are passed through 
several miles of wrought iron tubing, and as the gases cool, there is 
deposited a considerable yield of oil; one plant is reported to yield twenty- 
five thousand gallons of furnace oil per week. The sum paid for this 
privilege is such as to be profitable, it is said, to both parties. The oil thus 
obtained is distilled, and a considerable quantity of cresol, phenol, and 
some other substances are procured from it, while the oil remaining is used 
as an enricher of gas for illuminating purposes. 
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lronmaking in Brazil. 
A bulletin recently issued by the Bureau of American Republics states 
that the State of Minas Geraes, in Brazil, abounds with iron ore. It is not | 


ound in veins or strata, 
buried deep in the earth, 
: but in enormous beds, often 
flying at the surface, or in 
‘mountain masses. These 
-vast deposits are worked 
only by small scattered fur- 
naces, charcoal being used 
in the reduction of the 
ore. Of these small fur- 
naces there are five groupe, 
producing about 3000 tons 
annually, the product be- 
ing used in the surround- 
ing districts in the manu- 
facture of articles of home 
consumption, such as hoes, 
shovels, picks, drills, nails, 
horseshoes, etc. In the 
State of Sao Paulo are 
found deposits similar to 
the best Norwegian ore, 
and ore of the mines is 
worked by the government 
establishment, rear the 
vilisge of Sorocaba. This 
establishment has two fur- 
naces, and produced in 


struction. 





1892._MECHANICAL SCIENCE FOR ALL.—1893. 


Below is given an outline of the contents of the “Scientific Wachinist ” for 1892. These papers 
are not merely contemplated, but will positively be published. We can mention only about one- 
half of what is coming at thia date. Most of these will begin at once and allsoon. Nearly all will 
be finely illustrated. Any subscriber can have any subject within our scope treated by simply 
making the request. Our staff of special writers will give what is wanted. 


e e e e e h . © 
Steam-En gine Building and Repairin g. h Stiend chy by able men and will cover the ground 
Steam-Boilers See fers comes from a writer recognized as authority throughout the country. No one 
* should miss his papers. 
Pu Th bei d by one engaged in building all kinds of pumps. Their use and how 
Steam- mps. to keep them in. con ston will be made plain ie practice) way. er 


Erecting Steam Plants. rhea  iseibae are Pere Aah a will, in this series, give valuable instructions 


Shop Practice Kinks and Methods Several different writers will furnish papers in this line. 
’ . 


There are too many to mention specifically in this brief outline. 


New and Easy Ways of Doin g Work This has reference to the Machine Shop, and more than 


one will contribute to it. 
Pattern -Making., The papers under this head will be found very useful to every pattern maker. 


The Anvil and Forge. A practical blacksmith wil) write on his craft under this head. 
Foundry Work , Weare only able to say about these that they will be first class. 
Practical Electricity. Tu,“ Bucwtes! heron ap yeryhitned sp awerhies tesa Be. ens atk 


scriber beginning after this date will get a copy free. A special writer will, outside of the lessons, treat every phase of 
electrical practice as applied in engine room and shop. : 


Questions and Answers, Practical Letters, Sfetiat articles, Miscelloseous Notes and Papers 
and illustrations of the finest quality will be found in every issue. We can not begin to give every detail of what is com- 


ing. Are you paying money for mechanical information ? if so, do not Jeave us out. Please note our Extralnducement 
on page 3. Kindly show this to your friends and associates, and get them to subscribe. 


Don’t wait, Subscribe now. Pob. “SCIENTIFIO MACHINIST.” 


be secured. The principal work of the shop is to make models of a fine con- 


The Wright Machine Co., at Worcester, Mass., are building an additional 


machine shop roor42 feet 


* in size. 


About $14,000 worth of 
new machinery is to be 
placed in the Sun Foundry 
& Machine Shops, at Provo, 
Utah. 

Brightman & Collins, 
Cleveland, will erect a ma- 
chine shop, to be 58x103 
feet, two stories, and built 
of brick. , 

Itis reported that the 
Steam Heater Co., of Sus- 
quehanna, Pa, will erect a 
new and larger machine 
shop next season. 

Plans have been prepar- 
ed for a foundry for O. 
Rourke & Co. of Peoria, 
M11., to be 40x120 feet, built 
of brick and frame. 

Two additions, 100x30 
and roorx4o, respectively, 
will be built to the works 
of the Jenkins Mechine Co., 
at Sheboygan, Wis. 

The Lufkin Rule Co. 


1887 790 tons of pig iron. 
The ore has about 67 per cent. of iron. 
harbor which is accessible to the largest vessels, are vast deposits of hema- 
tite, containing 30 per cent. of manganese and 25 to 30 per cent. of iron. 


THE STAR POWER SAW. 





This machine is designed for cutting iron and steel. It will cut any size 
up to 4% inches in diameter, and any shape that can be heJd in the vise. It 
also cuts piping very nicely. The makers do not claim great speed in cutting, 
but metal can be cut much more rapidly in this machine than can be done in 
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a lathe‘or planer, or by heating and cutting with a “blacksmith’s hack,” and 
at a trivial cost. By its use a good percentage of metal is saved, as the pieces 
cut are Jeft smooth and no labor or metal is lost in squaring up, aa is the case 
after heating and cutting with the “hack.’”’ This saving in Hobson's, Jessop's 
or other high cost steels is quite an item in stock, to say nothing of labor. 
For cutting up die blocks and a thousand and one other things, the advantage 
of usiug this saw will be manifest. The blades used for cutting are the Star 
hack saws, 10, 11 and 12 inches in length. The only expense is the compara- 
tively slight wear of these blades, avd the little time taken in securing the 
stock to be cut in the vise to the machine and setting the latterin motion. 
No attention is required until the piece is cut off. The expense of blades is 
sniall, as one blade will cut off a steel shaft 4% inches in diameter several 
times. The machine shonld be run from 45 to 5e revolutions per minute. It 
is certainly a valuable labor saving tool for the blacksmith shop, the tool or 
machine room, as it can be pnt to many uses not at once suggested to the 
mind. Manufactured by Millers Falls Co; factory, Millers Falls, Franklin 
Co., Mass.; warerooms, 93 Reade street, New York. 


News Notes. 
D. H. McCarthy contemplates removing his model and machine factory 
from Kansas City, Mo.,{to Milwaukee, Wis., providing a snitable location can 


ee will remove from Cleve- 
In Santa Catharina, not far from a | land, O., to Saginaw, Mich., January 5th, 1892, where they will occupy new 


and commodious shope. 

The Sucker State Drill Co., of Belleville, Il1., will double their capacity. 

The Haugh-Ketcham Co. is building a new $8,000 foundry, at Indianapolis, 
Ind. 

The Flenniken Turbine Co., of Dubuque, Ia, propose to enlarge their 
plant. 

Arrangements have been made with the Phoenix J.ock Co., of Newark, 
N. J., for the removal to Martinsburg, W. Va., of the builders’ hardware factory. 


To the Reader: If not a subscriber you should subscribe for this 
paper. It contains more matter of merit for the price than any other 
mechanical journal. See our REMARKABLE offer on page 8, which 
holds good only a short time. Don’t fail to take advantage of the best 
bargain you will ever strike. : 


Leading in Iron Ships. 

According to an advance synopsis of the report of William W. Bates, com- 
missioner of navigation, the documented tonnage on the Northern lakes June 
30, 1891, was 1,154 870 tons. The entire documented tonnage of the country ia 
4 648 759 tons, represented by 23 889 vessels. Iron vessels measuring 57,989 
tons were builton the lakes during the year. This is more than half of 
the iron vesseis built in the entire country. Atlantic coast shipyards built 
46 265 tons of iron, and there was built in all parts of the country 105 618 tons. 

The following table shows the tonnage, apportioned in respect to the sev- 
eral grand divisions of the country: 

——188.-——. 
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Grand Divisions. No. Tons. No. Tons. No. Tons. No. Tons. 
Atlantic and Gulf coasts... 604 83,168 43 657 93,912.24 663 156,755.99 944 218,392.46 
Pacific coast............ccsscesceees 104 217,956.43 112 17,939 43 93 12,334.92 1322 °®#19,069.84 
Northern lakes.............-cc000. 222 101,102.87 2325, 107,080.30 19x 108,525.8 204 «=111,8*6.45 
Western rivers.............. ‘seaue 8 =-11, 859.15 83 12,202.36 104 16,505 114 ~—- 19,983 54 

Ota discs dcnccsstswesersscanes 1,014 218,086.88 1,088 231,334.33 1.05% 294,122.76 1,384 369,302.29 


The documented iron tonnage on the Jakes is 181,724 tons, and on the sea- 
coast 554 963 tons. The entire documented iron tonnage, including that of the 
Western rivers, is 741,598.24 tons. The docuniented tonnage on the Northern 
lakes June 30, 1891, was 1,154,870 tons ; on the Western rivers, 308 345 tons; on 
the Pacific coast 440,858 tons,and on the Atlantic and Gulf coasts, 2,780,683 
tons.—[Marine Review. 


Another Ship Canal. 

Hon. W. C. Gear, of Wyandot, who will be a member of the next Ohio 
State Senate, gives the outline of a bill, which he will introduce early in the 
session, providing for the construction of a canal to connect the Ohio with the 
lakes. Senator Gear's proposition is to divert the course of the Ohio Canal 
into the Muskingum, recently improved by the Government, at Dresden, 
which would permit Lake Erle boats to enter the Ohio river at Marietta 
while he would divert the course of the Miami and Erie into Mill creek at Cin- 
cinnati. Senator Gear, who is a civil engineer, estimates the cost of the 
Miami and Erle improvment would be about $18,000,000, while that of the Ohio 
canal would amount to $10,000,000. 


Sharpening Tools by Electricity. 

An electro-chemical method of sharpening files and other tools, is being 
used with satisfactory results, both from a practical aud economical point of 
view. The files, which have first been thoroughly cleaned, are immersed for 
20 minutes, suspended in a metal plate in a mixture of 100 parts of water, six 
parts of nitric acid and three parts sulphuric acid. The plate is placed in 
connection with a number of carbons immersed in the same liquid. The cor- 
rosion of the metal takes place in the cavities only, so that the edges are 
sharpened in exactly the same manner as if the operation had been performed 
by a file cutter. 
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HINTS TO ENGINEERS.—VI. 





BY EDWIN WOODWARD. | 

After a boiler has been put in good running order,- trimmings 
all refitted, joints packed, and everything right and filled, and ready 
for the fire to be applied, it is the duty of him who has it in charge 
to see that everything remains so, save the natural wear incident to its 
use. It should be the first duty before the fires are started to try the 
water: It is not sufficient to know that enough was had when it was left, 
the evening before, perhaps. Much water is often lost through evapora- 
tion, if but a minute escape of steam is had. The check-valve may let it 
flow back into the well, if but a very small substance, gravel, sand, or any- 
thing with strength sufficient to keep it from seating come between, and it 
is well to have a drip-cock placed in such a place as will empty the pipe to 
prevent its freezing and also serve asa tell-tale if the check-valve should 
leak. 

The boiler should have a globe valve placed between it and the check, 
as communication with the boiler can thus be shut off, and the latter ex- 
amined in case anything befalls it, and be repaired or renewed if necessary 
without loss of steam or water. It has ever been the custom of the writer 
in putting in globe valves, to place them in the way that would bring the 
pressure under the valve instead of on the top of them, for many reasons, 
regularity of supply being an important one, for pressure coming against 
brings no risk of closing and shutting off supply; while coming the other 
way a sudden jar often moves the disc, the slack there is in it thus increas- 
ing the supply, which, if well throttled, may equal or even exceed 100 

er cent. 

But the globe valve between the check and the boiler is one important 
exception to this rule. It should be placed so the boiler pressure comes 
upon its top, from the pump beneath its face. The jar resultant from each 
stroke and the seating of the valve has a tendency to gradually close the 
valve, if packed easy, also to rattle the disc from its collar on the stem, and 
where either occurs—quite frequent on some engines—it is simply a matter 
of a new pump or some part of it, especially if its motion be positive. 
When a pump stops from the valve-disc coming off, if no harm is done to 
the pump or its fittings, it necessitates the cooling of the boiler, for no 
water can be fed it till the passage is clear, which can only be accomplished 
without steam pressure. 

The blow-off cock frequently is leaking when supposed to be closed, 
and disastrous accidents are often traced to this. The piping of the blow- 
off is equally as dangerous as piping the overflow of an injector, either of 
which will forfeit insurance in a careful company. 

It is not prudent to trust to the glass water gauge to indicate the 
amount of water in the boiler unless its water passages are known to be 
free at that instant. If the lower passage be filled, condensation may fill 
the glass two or three inches above the water level, and if the upper be 
filled, the confined air in the tube will prevent water from showing, when 
the boiler in reality contains an ample amount. When the water shows at 
the gauge cock, it may be assumed that there is sufficient. When every 
opening is perfectly tight, there is in the boiler after cooling a vacuum, 
which will deceive the novice if not careful. When the cock is opened air 
will gurgle in, but no water will come out. Lift the safety valve to correct 
the equilibrium. Repeat this operation every morning, as a factor of 
safety. 

The ‘¢ Pop” safety valve is used far in excess of any other style at the 
present, preferably so from the fact that they will fulfill the requirements 
in any position,—the rattle and jar of service on the railroad, the swaying 
and tumbling of the road and traction engine, have no disturbing influence 
over them, a spring doing duty in place of the lever and weight. 

However, the latter form is not by any means obsolete. They are 
most excellent for stationary plants, and are easily kept in order. As 
there seems to be no disposition among proprietors to throw them aside 
while they will do their legitimate work, there should, correspondingly, be 
no disposition among enterprising learners to shun the theoretical or 
mathematical mysteries that seemingly surround them. — 

Many of the so-called rules claiming ‘‘ government inspection” origin, 
are not only not from this source, but are also inaccurate, and when coupled 
with a defective steam gauge are really dangerous, if the engineer attempts 
to regulate the weight of the pee or length of lever for a given pressure by 
such. The subject is easily comprehended, and an attempt will be made 
to make it clear. 

In the first place, the area of the valve must be found—square the 
diameter and multiply by .7854, and the product is the area of the valve 
in square inches. This multiplied 
by the pressure to be carried, will 
give the total weight that must be 
applied to hold the steam in place, 
if itis applied direct as is used on 
low pressures, but in high pressures 
it is accomplished by means of a 
lever and smaller weight, which 
brings in anotherpart of the prob- 
lem, and before proceeding it is 
necessary to know the weight of 
the valve and lever. 

A contributor to a technical 
ournal which came under the writ- 
er’s notice not long since, in explain- 
ing this matter, after multiplying area of the valve in inches by the number 
of pounds of steam pressure, instructed the learner to deduct the weight of 
valve and half the weight of lever from this product. This latter part of 
his instructions will require something ‘‘ weighty” to substantiate them. 
Figs. s, 6 and 7 will give a clear idea of it. For convenience consider 
lever A a bar of 14”x11{"flat iron, 24” long, weighing four pounds. If 
placed as Fig. 5 the bolt B would sustain half its weight, the other half 
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would tend to hold valve C down, and, consequently, half the weight of 
the lever weuld be available in this position, but it is not used so. If the 
lugs to which the lever is fastened be less extended, and the valve placed 
in the middle of its length, the lever will balance and all its weight will be 
utilized. If placed as Fig. 7 half way between the middle and end its 
effective weight is doubled, and an available force of eight pounds is 
achieved from a lever weighing but four pounds, which may be still further 
increased by moving its fulcrum nearer the end, the value of the increase 
being inversely with the ratios of the lever. As the length of lever from the 
center to valve is to the length of lever from the valve is to the bolt, the 
total weight of the lever being the other factor, it is evident that not only 
the weight of the valve, but also the effective weight of the lever as ex- 
plained, must be deducted. The required weight should bear the same 
ratio to this remainder that the fulcrum does to the length of the lever. 
For example: If the area of a valve is 5”, its weight 2 pounds, lever 24”, 
fulcrum 4”, weight 4 pounds, steam pressure 80 pounds. Required, the 


weight. Pressure, 80 X 5 == 400 pounds; valve 2 pounds, available 
weight of lever 12, = 14 pounds, leaves 386 lbs. Then: 
(fulcrum) (lever) (weight required) 
24 : (6634) : 386 


4 : 
If every part of the valve is in a trusty condition—the lever not rusted 
fast to its bolt, nor binding in its guide—the valve stem being clean and 
the guide wings of valve not scaled or rough, then it may be depended 
upon to keep the pressure to safety limits. But let any of these evils be- 
fall it, and the steam gauge becomes rusty or gummed in its working parts, 
then neither the gauge nor safety valve indicates as much pressure as there 
is. Discover then which is wrong. Do not condemn the steam gauge 
because a leak from the safety valve leads to the idea that the valve is 
raising from pressure which does not correspondingly effect the gauge, and 
it is also not logical to blame the valve when the steam gauge from long 
use or abuse, becomes weakened and inaccurate. Test the gauge with one 
known to be accurate. This is generally inconvenient, and often impos- 
sible, and a device like Fig. 8 is cheap and reliable, and should be a part 
of every engineer’s outfit. Pipe A (broken off) should connect with the 
boiler and be stopped with a globe valve. The nipple entering the upper 
part of the elbow should be of brass and bored out at the seat to exactly 
144” in diameter, when its area will be practically one square inch (.994+). 
The valve guide wings should be a free sliding fit, its top counter-sunk 
that hook B may have no tendency to shift from its place. Weights, as 
indicated, may be employed, or in the absence of them, a bag of sand or 
any convenient weight may be used. To be still more accurate, valve and 
B may also be weighed. 
The steam gauge should indicate pounds of steam for pounds of weight 
attached to the test gauge, when the latter raises enough to let the steam 
escape. 


GLOBE AUTOMATIC INJECTOR. 





Great as have been the improvements in steam goods in the past ten 
years, probably no one article has come to the front with such rapid strides 
‘ as the injector. The cumbersome, three and 

four handled cool-me-off injectors of a few 
_ years ago were not popular with engineers. 
But the injector of to-day, the Automatic in- 
nce Jector, without handles, no stuffing boxes, no 
cooling off, that is simple in construction, and 
easy to operate, is a deservedly popular boiler 
feeder. In offering the Globe injector to the 
trade, we guarantee that it 1s the most simple 
in construction, the most reliable and easiest to operate. It will lift every 
time with a hot suction pipe; it will work under, from 25 to 130 pounds 
pressure ; all tubes can easily be taken out and cleaned and can easily be 
duplicated by simply sending number of injector to factory, will be sent 
out on trial to responsible parties. A trial will convince you of its merits 
and superiority over qthers. For price list and testimonials and terms to 
dealers sendto C. F. McCombs, 37 So. Water street, Cleveland, O. Notice 
the advertisement on the last page. Agents will do well to write for terms. 
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CRESCENT COMPRESSION GREASE CUP. 





The accompany cut represents the latest design of 
the well-known grease cup of the Crescent Manufactur- 
ing Co., of Cleveland, O. This cup feeds positively 
* and automatically, and can be so set without being 
||) touched, or as fast or slow as desired, and so that any 

| portion may be fed, say one-half, or one quarter. 
| Semi-solid lubricants or greases of any nature or con- 
» | sistency may be placed at top, side or bottom of bear- 
* > ing. 
; It is adapted particularly for use on locomotives, 
' marine, fire, stationary, portable and gas engines, 
motors, dynamos, blowers, loose pulleys and mill ma- 
chinery. Write for particulars to the Crescent Manu- 
facturing Co., 97 River street, Cleveland, O., and men- 
tion the ScIENTIFIC MACHINIST. 





A WOMAN MACHINIST. 





(Concluded.] 

No woman ever worked more faithfully to save from ruin her means of 
livelihood than did Matilda Blount, during the three months which the note 
run, and it may also be said, that no woman ever had a more diligent and 
interested assistant than she had in foreman Larry Neil. They had toiledearly 
and Jate and managed every way possible to raise money. But it came in 
slowly. Many who had brought back their work were disposed to consider 
their renewed patronage a favor for which Miss Blount should be content to 
wait their convenience for the pay. Others were dependent upon the slow 
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operation of business dealing, in that town so slow by nature, and their 
creditors were obliged to abide their time till some farmer found it convenient 
to drive in, or other contingencies. 

Two days before the last day of grace, there was a long-faced pair in the 
Blount office. They had $1,000 in the bank, but where the other $500 was to 
come from they could not see. Matilda had called on the various firms and 
institutions which loaned money, but could make no arrangment to get even 
a small sum with which to lift the mortgage. The security was ample, for 
Peter Pinch did not put out $1,500 where there was any risk. But no one 
would relieve her. It was gently hinted, by a merchant that, the usurer had, 
in his wily way, ‘‘ fixed” things so that she could not get a cent from any of 
the lenders of money. This was confirmed by a circumstance that transpired 
on the day above mentioned. Aftera gloomy consultation, Larry started out 
to try his wits at cullecting. He called on a builder, for whom a good deal of 
werk on architectural iron had been done, and who had promised to settle by 
a certain time, but had not done so. When Larry entered the builder’s office 
he overheard a conversation between that gentleman and Peter Pinch, in an 
outer room. The usurer was urging the builder to a a piece of land, which 
he stated could be had in three or four days at a very low price. The builder 
was ready to take it, provided he had the means, but as he had promised Miss 
Blount a certain eum he would be obliged to pay it and let the i eke paca 
pass. Itja not necessary to give an abstract of the conversation, bu 
heard enough to convince him beyond a doubt that Pinch was endeavoring to 
prevent the payment of that honest bill to Miss Blount, till it would be too 
late to help her out of her dilemma. 

The Irish-American blood of the young man was brought toa boiling 
point by the old man’sintrigue, and he made some mental vows that would not 
have contributed to Peter’s peace, had he known of them. 

He succeeded in getting $150 from the builder and $50 from other sources, 
but yet they were short $300, nor could they get more, for the lemon had been 
thoroughly squeezed. 

On the night before the day of the expected Waterloo, Larry walked home 
with Matilda, as he had done quite frequently within a few weeks previous. 
The tarry at the gate was unusually protracted. Just what transpired the 
writer can only arrive at by the natural deductions; but certain it was that 
Larry’s spirits were much more buoyant than they had been for several days. 

It was ten o’clock before he finished his supper. Instead of looking over 
the evening paper a few moments and then slipping off to bed, as was his 
wont, he donned his thick overceat and sallied forth to the livery stable, and, 
procuring a riding horse, left. the town and reined into the west turnpike, on a 

8 lop. 

Matilde was nota little troubled, next morning, to find her foreman 
absent. She did not know where he had gone, and could procure no informa- 
tion from the men in the shop. Nine, ten, eleven o’clock came, and yet he did 
notcome. She then sent word to his boarding house, only to learn that he 
had gone away the evening before without leaving word concerning his move 
ments. This troubled the girl not a little, for while it was certain to her that 
the shop must go, it would have been some comfort to have her faithful helper 
there to the last. 

The crisis had arrived, however, and it was too much forher. About 12 
o’clock she buried her face between her arms on the desk and wept bitterly. 
It was a bitter hour indeed. She heard the whistle blow, and then the door 
creaked on its hinges. Although she did not look up, she knew that Peter 
Pinch stood there, and that she must walk out of her dear father’s old shop, 
never again to say she had a right even to a nail in the door. 

Pinch advanced until he saw Matilda prostrated with adversity, and then 
his face began to screw up inthe most outlandish manner. It meant that he 
was satisfied that a victory was scored. He raised his voice to speak, but 
Matilda, too much overcome to endure the ordeal of a conversation, waived 
him back with one hand and said, without raising her head: “Take the shop, 
but say nothing.” 

Old Peter was fairly beside himself with joy. He rushed out into the 
shop and into the boiler room in the rear, and seizing the rope that communi- 
cated with the whistle, blew such blasts that the whole town was alarmed. He 
was turning to leave when a strong hand laid hold of his collar, and a voice 
said: “ What are you doing in here?” 

“Doing as I please with my own property,” answered Peter Pinch, squirm- 
ing togetaway. ‘ Well, you get right out there,” sald the voice, as such violent 
locomofion was applied to him that he found himself, a second later, in the 
ditch at the foot of the bank, which fell off from the engine-room door. 

Matilda did not notice the horse that stopped in the yard, breathless from 
exhanstion, and did not hear the door again open, but she did feel an arm 
placed around her, asone she knew said: “No more tears, Matilda. The 
money is at the bank to meet the note at 12:30. I rode 50 miles to get it.” 

Just then the whistle began to blow, and Larry Neil stalked through the 
ribs to see what was the matter, and then followed what has been already 

escribed. 

There was occasion soon to again change the sign on the shop, for 
Matilda was fully occupied in her pleasant home, made happy by her 
mother and devoted husband. 

The evolution of the Valleytown shop has been quite remarkable, and to- 
day some of the finest machine tools in the country are there constructed. 
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NERLACH, PETER & CO. All kinds of 

Saws made and repaired. Stave, Head- 

ing and Barrel Machinery. 28 Columbus st., 
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Every yearly subscriber can have 
free acopy of ‘‘ The Mechanic’s Com- 
plete Library,”’ in cloth binding, a 
more detailed description of which 
will be found on page 3 and elsewhere, 
or, every yearly subscriber can have 
the knife here represented. This is 
exactly like the cut in every way. It 
has horn handle, good springs and 
brass lining. The retail price is usu- 
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3 months, 40 cents. 


With 8 months subscriptions we will give as a premium 
“EDISON’S ENCYCLOPEDIA,” 


A little book of 512 pages, with 97 maps and a vast 
quantity of mechanical and general information. Any [z 
one wishing to subscribe singly can have the knife B 
if he wishes it, but this offer is entirely separate from ‘ 
and must not be mixed with the offer on page 3. 


sar Fifteen or twenty hours of good, hard work will 
secure you both the watch and chest. 
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Publishers SCIENTIFIC MACHINIST. 
CLEVELAND, OHIO. 
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ROSE’S 


Mechanical Drawing | LOOK HERE. 


SELF-TAUCHT. 





Fourth Edition, thoroughly revised 
and corrected. 





RECENTLY PULIS HED. 





Mechanical Drawing Self-Taught: Com- 
prising Instructions in the Selection and Prepara- 
tion of Drawing Instruments, Elementary In- 
struction in Practical Mechanical Drawing ; to- 
gether with Examples in Simple Geometry 
and Elementa echanism, including Screw 
Threads, Gear Wheels, Mechanical Motions, En- 
gines and Boilers. By Joshua Rose, M. E. Illus. 
trated by 330 engravings. Fourth edition, thor- 
oughly revised and corrected. 8vo. Price, $4.00 


BY THE SAME AUTHOR. 


Monern Steam Engines.—An elementary 
treatise upon the Steam Engine, written in plain 
language, for use in the workshop as well as in 
drawing office; pine full nig) arabes of the 
construction of odern Steam Engines, including 
diagrams showing their actual operation; to- 
gether with complete but simple explanations of 
the operations of various kinds of valves, valve 
motions, link motions, etc., thereby enabling the 
ordinary engineer to clearly understand the 
principles involved in their construction and use, 
and to plot out their movemcnts upon the draw- 
ing board By Joshua Rose, M. E. Illustrated 
by 422 engravings. In one volume, quarto, 321 
Pages. Price... .  crscceseccocccssscccrcrsscccecss DWOe 

the Complete Practical Machinist, 
Embracing Lathe Work, Vise Work, Drills and 
Drilling, Taps and Dies, Hardening and Temper- 
ing, the Making and Use of Tools, Tool Grinding, 
Marking Out Work, etc. By Joshua Rose, M. E. 
Illustrated by 356 engravings. Fifteenth Edition, 
thoroughly revised and in great part rewritten. 
12MO, §39 PaRes. Pice..........csscececngpeeceroes 32.50 

The Stide Valve Practically #&xplained. 
Embracing Simple and Complete Practical Dem- 
onstrations of the Operation of each element in a 
Slide Valve Movement By Joshua Rose, M. E. 
Illustrated by 35 engravings. 12mo. Price. $1.00 

Sicam Moilers. A Practical Treatise on 
Boiler Construction and Examination. For the 
use of Practical Boiler Makers, Boiler Users 
and Inspectors; and embracing in plain figures 
all the Calculations necessary in Designing and 
Classifying Steam Boilers. By Joshua Rose, M. 
E. Illustrated by 73 engravings. 8vo. 250 pages. 
PICO iic2s sescectdatscasyaiieacacton Seueucereeseinexaedeees $2.50. 

GP Ilinstrated circulars, giving the full tables 
of contents of all the above works, sent free to 
any one who will apply. 
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mail, free of postage, at the publication prices, 
any address in the world. 

Mae Our new revised Descriptive Catalogue of 
Practical and Scientific Books, 81 pages, 8vo. and 
our Catalogue of Books on Steam and the Steam 
Engine, Mechanics, Machinery and Dynamical 
Engineering, and other. Catalogues, the whole 
covering every branch of Science applied to the 
Arts, sent free and free of postage fo any one in 
any part of the w who will furnish his ad- 


CSS. 


HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers & Importers, 
$10 Walnut 8t., Philadelphia, Pa.,U.8.A. 
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T-Squares. JUST THE ARTICLE YOU WANT 
ON YOUR DESK. 
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E. L. DEANE, Sole Manufacturer, 
Holyoke. Mass. 





having composition disks 

r hard rubber or asbestos), be- 
cause you have become disgusted 
with the common cheap trade valve? 

No composition is as good for steam 
as gun metal, therefore why pay 
move for an fnferior article? 

Investigate Lunkenheimer's Patented Re- 

tinding Valves, made of superior gun metal, 

eavy a'd REGRINDABLE. When leaky can be 
made good as new by regrinding, or the metal 
disk replaced. These valves are intended for 
heavy pressure and are extensively used on 
Locomotives, Steam Ships, Refineries and in 
the United States Navy on Cruisers. 

Every valve hasa direction tag attached and 
‘“‘Lunkenheimer” cast in the valve-shell and 
fully warranted. Beware of imitations. Ac- 
cept noue but the genuine. 


For Saleby Dealers Everywhere or Write 


THE LUNKENHEIMER BRASS MF6. CO., 


Cincinnati, O., U. 8. A. 


Wh pay fancy prices for valves 
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ACENTS WANTED ON SALARY 
or commission, to handle the new Patent 
Chemical Ink Erasing Pencil. The quickest 
and greatest selling novelty ever produ 

Era.es ink thoroughly in two seconds. No 
Works like magic. 200 to 
One Agent's sales 
Another $32 in 


abrasion of paper. 
500 per cent. profit. 
amounted to $520in six days. 
two hours. Previous expetience not neces- 
sary. For terms and full particulars, address, 
The Monroe Eraser M’f'g Co., La Crosse, Wis. 


X 243. 


PATENT OFFICE 


127 SUPERIOR ST., CLEVELAND, O. 
W.H BURRIDGE & CO., Solicitors and At- 
torneys in Patent Cases. 


TWO BOOKS 


—FOR— 


Foundrymen. 


AMEnICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Sand and 
Green Sand Moulding, and contuin- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Mouldor’s Text-Book 


Belug Part II of American Foundry Practice 


Presenting best methods and original rules 
for obtainin , sound, clean cystings, and 
descriptionforms ing moulds 
g skill and experience. 
1so contais.ing a practicaltre ise upon the 
construction of cranes and cupe.as, and the 
melting of iron and scrap steel iron 
fourdries. Hither of the above books wili be 
sent by mail, postage pald,§2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 
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BEARINGS, SOLDERING IRONS, COMMUTATOR SEGMENTS, BRUSHES, 


or any place where wear is rapid, use only, 


TEMPERED COPPER. 


made without alloys or blowholes. Three times the wear guaranteed. 


Eureka Tempered Copper Co., 


NORTH EAST. PA. 


Telephone Call, 2526 Cortlandt. Cable Address, Discfan, N.Y. 
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Disc Fans when 


L. J. WING CO., 


MANUFACTURERS OF 


Wing’s Disc Fans, High-speed Engines. Gas Engines, Elec- 


tric Motors, Fan Ventilators, Etc. 


For Mechanical Heating, Ventilating, Cooling Drying. Remov- 
Ing Dust, Steam, Smoke. etc. 

uabie to electri 

much less 
light but ! 


These fans are peculiarly val- 
c light and power companies, as they take 
n any other fan made They obstruct 


wert 
tle, and are noiseless. We make special terms 


to electric light and motor companies. 


we cet it. 


126 Liberty St., New York. 
Chicago, 96 Lake St. 


Cincinnati, 125 Hast Pearl 8t. 
Bostos, 137 Oliver St. 
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power—To determine the effective power of by an Indicator—Side Valve, how to set—To compute the 
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Uses to which Stearn opine Indicator may be applied—Tables of percentage of loss by cylind .r con- 
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—Cleaning brass—The Thermal Unit—Smoke, how formed—Latent Heat, definition of—Mistakes in 
designing boilers—Table showing average breaking and crushing strains of iron and steel—Pitting of 
Mud Drums—Table of Specific Gravities— Divisions of degrees of heat—Law of Proportion in Steam 
Economy ~ Valuable information for Engineers—How to test boilers—Scale in Boilers—Future of the 
Steam Engine—Gas for Locomotives—Proportions of Steam Boilers—Testing Boiler Plates—Manipu- 
lation of New Engines—Triple Expansions—Steam as a cleansing agent—Points for engineers—Rail- 
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ard coins of foreign countries—Detection of hot bearings—Locomotives of the Future—Rapid Rail- 
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able watches are made— How to lacquer brass—The real inventor of the Bessemer process— Mineral 
wool—Nickel plating solution—A New Alloy— Proof of the Earth’s Motion— W hy the compass varies 
—Effect of Magnetism on watches— How Barrels are made—Flexible glass—N umber of lights of win- 
dow glass in a box of 50 feet—The Swiss patent law—How breaks in submarine cables are detected and 
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Cement—When a day’s work begins— The World’s Steam Engine—Liability to spontaneous Combus- 
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—To clean rusty steel—Hints on pattern making—Tables of gears for cutting standard screw ehreads 
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casta face—Table showing melting points of metals—Weight and specific gravity of metals— How toa 
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colors of iron caused by heat—A Self-winding clock movement—Lubricating without oil—Calking— 
Useful numbers—Buying oil and coal—An interesting experiment—k ecipes for making sealing-wax 
—Rule to find the strength of boiler shells and flues—Table giving sizes and weights of sheet tin 
How to calculate the capacity of tanks—Table giving number of boiler rivets in a 109-Ih keg—Table 
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I. S. STARRETT, 






Skilled mechanics 
prefer them. . . Live 
dealers sell them... 


Send for Catalogue. 








ATHOL, MASS., \. S. A. 








Route, 


Elegant Reclining Chair Cars (seats free) on Day 
Trains. 

Direct line from Sandusky and all points East 
to Indianapolis, Michigan City, Peoria, St. Louis, 
Kansas City, 6m enver, Portland and San 
Francisco, 


The only line which takes you through the 
great Gas and Oil fields of Indiana and Ohio, 

Direct connections in Union Depots at all 
points, Through tickets and baggage checked to 
any points in United States or Canada, 

For further particulars call on or address 
H.C. PARKER, Cc. F. DALY, 

Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIG FOUR ROUTE. 
Effective Nov. 16. Depart. 
No. 17C.,C. I. & St. L., 8. W. Lt’d. ....% 4028 m 
No. 3Columbus, Cin. & Ind. Ex..... 
No. 23 Cleve., & Wheel. Ex..... 
No. 7Col., Cin. Ind. & St. Louis Ex...12 10 pm 





No. 27 Col., Masa. & Uhr’ville Ex...... coopm 
No. 9 Col., Cin. & Ind. Bix.......c.00..000 * fed m 

ve. 
No. 8Cin., Col. & Ind. Ex.......ccccssoee * 7308 m 
No. 36 Col., Uhr’ville & Mass. Ex...... 1045am 


No. 12 Col., Cin. Ind. St. Louis. Ex...* 1 50 pm 
No. 24 Wheeling Ex.......cccssssserse sce 630pm 
No. 2Columbus, Cin. & Ind. Ex...... 745pm 
No. 18 Col., Cin., Ind. & 8t. L. Lt’d...* 120a m 

Nos.3 and g will run to Cincinnati via 
Columbus, No. 9, leaving at 8 B. m., will 
have sleeper for cincinnati and Indianapolis. 


Departures from South Water Street station 


five minutes later and arrivals five minutes 
earlier than above. 
‘ No. 1z2and 17 will not stop at South Water 


‘Daily; other trains daily except Sunday. 
CITY fICKET OFFICE, 173 SUPERIOR ST. 





Cleveland, Lorain & Wheeling R. R. 
In Errxcr Nov. 15th. 1880. 


Depart 
For Uhrichsville and Bellaire............. 6:15am 
For Uhrich ewille. ....ccccccccccccccccscccccecccess yee mm 
ve 
From Uhrichsville....ccccc..sccorsessseseseeses "15am 
From Bellaire and Uhrichsville.......... 6:20 pm 


J. F. TOWNSEND, 
GENERAL TRAFFIC AGENT 


Val Ral e 
Born AKRON, Charen an MaRrsTtTa. 


Depot cot Gouth Water Street. 
Depart. Arrive. 
Valley Junction Mail......... be be am %~Ssopm 
Chicago Express ..,......cc-. 8 3§ a Mm *10 00 p m. 
Marietta Sdiscscenessons 3 wam 235pm 








Balto. & Wash. «. 00pm *10 25 a m 
Cleve. and Canton Fo pm f820am 
Daily. tDaily, Sunday. 
1.T.F5 i . B. CavEn, 
. Su . Pass. Agt. 
Elevators, 
Dumb-Walters, 
Hatchways, 
Outrigger and 


Portabie Hoisting 
Machines, Etc. 


Quick and easy running. 
Cheap, Strong, Durable 


Send for catalogue. 
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THE LINE OF THE QUEEN & CRESCENT 
ROUTE THROUGH NTUCKY, TENNES- 
SEE, ALABAMA, MISSISSIPPI anp 


LOUISIANA 
OFFERS GREATER OPPORTUNITIES TO 


SETTLERS, 


MANUFACTURERS - AND - GENERAL 


BUSINESS ENTERPRISES 
than any other part of the U.S. Vast bodies of 


COAL, IRON, TIMBER AND FARM LANDS, 


also THOUSANDS OF ACRES OF LONG 
LEAF YELLOW PINE for sale cheap. 


This road runs through the thriving towns 
of Leng ten Danville and Somerset, Ky.; 
Rockwood, Harriman and Chattanooga 
Tenn.; Ft. Payne, Attalla, Birmingham, an 
Tuscaloosa, Alsa.; Meridian, Hattiesburg, 

ackson and Vicksburg, Miss.; New Orleans 

lhi Monroe and Shreveport, La. Some o 

the new towns will donate money and land to lo- 
cate Manufacturing enterprises. 


The R. R. Co, will make low rates 
for Passengers and Freight, and afford 
investors every opportunity to ex- 
amine the different localities. If nec- 
essary will send a representative with 
the party. ; 


Full particulars, and any required informa- 
tion, will be sent by mail on application to 


D. G. EDWARDS, | 


G.P.&T.A -& GC. Route, 
sl CINCINNATI, O. 


Chapman Portable Forge Wks., 


BOX 279, 
WHITE PIGEON, MICH. 


—MANUFACTURE— 


Double treadle and 
clutch Emery Grinder 
and polisher. Friction 
Clutches for foot ana 
hand power machines, 
Right or clutches for 
sale to manufacturers. 
A line of Portable 
Forges and blowers 
at epecial introduc- 
tion prices. 


Agents Wanted. 
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M.D. & L. L. LEGCETT, 
Attorneys at Patent Law. 


Patents obtained in the United States and 
in Foregin countries, 






WEISBEODT.¢, 


Center Crank Engine. 


BEST MADE. 


LOWEST PRICE, 
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THE CLOBE MACHINE WORKS, 


137-139 W. Second St., CINCINNATI, O., 





MINERAL WOOL is absolute! 


indestructible by heat. It is FIRE, FROST and VERMIN PROOF. 


It has no equal as an insulator for COLD STORAGE Houses, REFRIGERATORS and REFRIGER- 
ATOR CARS. It is the most PERFECT DEAFENER for floors, partitions, etc. It is adapted 
for HOTELS, HOSPITALS, SCHOOL HOUSES, DWELLINGS, APARTMENT HOUSES and FLATS. 


ES 





WOOL SECTIONAL COVERING for STEAM and COLD water pipes has no equal as a non- 


MINERAL 
conductor, and is guaranteed in 





particular. We makeas Ity in Pi ta and 
GUARANTEE satisfaction. Send for one of our illustrated pamphlets, with full description of 
Mineral Wool and its uses, For samples, estimates and trade discounts address . 
WESTERN MINERAL WOOL CoO., 
257 THE ARCADE, CLEVELAND, O. 118 CHESTYyUT ST., ST. Louris, Mo. 
. 182 East JACKSON ST., CHICAGO, ILL. 
WA , ip Z 
VAY LYMIZ/ 
CF 7 


Open the entire year. Under the su 
22 years experience. 
M, J. CA 


TON, Manager, 90 Euclid Ave., 


sion of C. W. Richards, a ‘practical draftsman of 
Careful private instruction to each pupil. 


Write for particulars, 


leveland, Ohio. 





J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President 
B. PIR RCH, Secretary and Treasurer. 
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A Sina oo Agt., a Superior Street, 
“e Oecaea Inspector, 208 Superior 
* laveinna oO" Special Agt., 208 Superior Bt., 
de iewinat pees) Agent, 208 Superior 
i of RURWELL, Special Agent, 8: 4thA 





When you write to firms ad-- 
vertised in our columns please 
mention the fact that you took 
their address from our paper. 
They will thank you for it. 





[’ you wantto k posted on the keenest 

spurts of original genius expurgated ju- 
diciously and innumerable foretastes of heav- 
en enioyed by each patron resuscitated with 
expedit on for a nominal compensation of $1.00 
subscription per year for a forty-eight column 
all home printed mechanical inventive alumi- 
nated scientific journal. Vol. II. No.9 with 
the AGENTS’ CALL free; published the rst and 
ae of each month, together 50,000 copies. 

est Advertiaing 1 cent per word nts’ 
Directory, your name and address io cents 
esch insertion cash with copy of esch paper. 
The AGENTs’ CALL is a fearless amateur jour- 
nal, chuckfull of genuine straight tips for 
bread winners, agents and advertisers anda 
wholly terror to frauds. papers one year 
with two pure Aluminum souvenirs contain- 
ing the Lord’s prayer for only $r. Address 
THE a ky AGE PUBLISHING CO., 





THE WELLES CALIPER 


is the best and most reliable. 
MANUFACTURED BY 


Fred A. Welles, 


MILWAUKEE, WIS. 
Price list sent on application. 


Electrical Specialties. 


UY your electrical specialties from J. F. 

Ro - Look at these prices: 1-16 H. P. 

:10 volt motor with resistance lamp only $11.00. 

Electric bell outfits, $2.00 to $3.25. Six-candle 

power electric lighting outfit complete, only 
$8.00. Send stamp for circulars. 


‘J. F. ROCERS, 


Successors to the Standard Novelty Co., 
Ravenswood, Il, 


PENSIONS. 


MILO B. STEVENS & CO,, 
ATTORNEYS & SOLICITORS. 
3 years army service; 26 years practice 
The Arcade, CLEVELAND, 0 
Main Office, WASHINGTON, D. C. 





Keep Your Tools Sharp 


BY USING 


Good Grindstones. 


Send for our Catalogue G showing 
all kinds of mounted stone. 


The Cleveland Stone CO., 


36 Wilshire Bldg., 
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ESTABLISHED 1867. 


cp E, Harrington, Son & 6o., 


Works and office: 








Cincinnati, C 







1500 Pennsylvania Ave., Crank 
Philadelphia, Pa. and 
Be Gearec 





Lathes, Planers, Drill Presses, etc. 
Patent Double Chain Screw Hoists, 
Overhead Tramway-Switch, etc. 


SHAPERS 


send for our, 
"| book entitled | 
‘* Shapers." 






st feed Send for catalogue. 


JONES & LAMSON MACHINE CoO., 
Lock box 61, Springfield, Vt., U. S. A. 


Hand Booker UalCUlatiOns 


Gear Cutfing a Specialty. 





NL = 


| . : 
MFG. CO. NUN EGE! fot (x ¥, 1 Vege a TS ee 
CADY ’ ' a } (OR OK YO i SOR eo eae 


Gig 





Rite ah y ~~ gket g Pee Ps > Sry ne 
—MANUFACTUR 8 OF— Se phd CN Feta a Pr ee 
Engineers, Firemen and CADY = ~~ : ~ , 
Machinists. 


Improved Presses, 
Automatic Wire 
Straighteners and 
Cutters, Special Ma- 
chinery for cutting 
and forming Wire 
*) and Sheet Metal. 


, 284 W. Rivwer Bt. 


Cleveland, 0. 


A work of instruction and reference 
226 pages 9x6, with 150 diagrams and 
illustrations, printed on heavy paper, 
sold in 10 monthly parts at 25c. each, 
or in one handsomely bound volume 


for $2.50; postpaid. 
THEO. AUDEL & CO., Publishers, Room 3, 
91 Liberty St., New York City. 
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Compact, Simple and Durable. All parts are interchangeable. Will work from 25 to 130 
lbs. pressure. Also, for G obe Double Glass “ight Feed Lubricator, the best on the market. 


Cc. E. McCOMBS. 37 So. Water St., Cleveland, O. 
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30 in. swing Io to 30 ft. beds 


2) sy in. elite tote-so ft; beda CINCINNATI, O. 
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BELT DRESSING | Running between 7,ROM 1-4 TO 15,000 LBS. WEIGHT. 
1S GUARANTEED Pullman's = FINGSt , ,Gizcinnst ree Seater ccung, soll, free Srons Ue 
Perfecied Indianapolis, Stronger and more durable than iron forgings In any po- 
to prevent slipping and to preserve the Chi sition, or for any service whatever. | 
leather. It will pay you to send for cir- “ere § led St Pei 60,000 CRANE SHAFTS and 60, 009 GEAR WHEELS of | 
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| STEVENS PATENT STEVENS PATENT 
G Ri f) . Wing Firm Joint Calipers SPRING CALIPERS 
| With Wing and Set Screw. Price, by Bees postpaid. 
OUTSIDE. No. & B. sine Ket 
E are agents for the Diamond Machine Co. tand carry a rice List, by mall, postpetd ge DO 5 exes <2 99.65 | 5 inch. ....+0.: $0.80 
full line of their excellent tools in stock, consisting of | 8 inch. ..$1.00 | 14 inch. «81.50 inh 6S ele eee 
Grinding Heads, Tool Grinders, Automatic Knife | Ee 4 eee All those supplied with 
Grinders, Surface Grinders, etc. All highly polished. ideal Nut costing 25 cents 
To have the ideal grinding machine complete, you should ee SER — TO 0 LS eee 
take the ‘“‘Diamond”’ machine and place thereon the STEVENS PATENT ° STEVENS PATENT SPRING 











NORTON Emery wheels, and then you will be free from al] 
care or worry from that part of your shop. ~ 
These MODELS of PERFECTION can be found always at 


sebaere KEY HOLE CALIPERS, 
\ Combined Divider & Caliper | orice, vy uenter, No. 78. 





| No. 62. DANO iw csicsadiaeees $0.70 | 4 inch........... .-$0 75 
Price, per set, all nickeled $4.00 Each tool wiil open as i 
» per , all led...... , OC Each t *n as wide asits legs are lon 
PARKIN & BOSWOR | H COMPAN Y ; a ntked for transmission by mail, | so a 234 In. opens 2% inches, 3-8, uf, 6, C408 o! 
deal and Leader Spring Dividers and Calipers, Ideal Surface Gauges 
and Fine Machinists’ Tools. G2 [llustrated catalogue free 2 ° pore Gaunes, 


No. 8 South Water St., Cleveland, Ohio. J. STEVENS ARMS & TOOL CO., P. 0. Box 216 Chicopee Falls, Mass 


FootPower Lathes. Key Seating Machines, Upright Drills, 
|,  JRONPLANERS |< 


A Specialty. 
—SEND FOR LIST OF — 


NEW AND SECOND-HAND LATHES, 


a Planers, Driiis, 
soe JR ANYTHING IN MACHINISTS’ TOOLS OR SUPPLIES, =— 4 
<— W.P.DAVIS, Rochester, N.Y. ieee 















Are you looking for a foot-power, metal turning, screw- 
cutting lathe? Ifso, you certainly want the best tool your 
money can buy. Wecan give you the best foot-power lathe 
ever made, either in this country or in Kurope. 

Our La.hes are superior to all others in elegance of design, workmanship and finish. More 
than this, they are COMPLETE tools. We can furnish you a lathe having back gear, reverse 
feed for right or left hand threads, hollow spindle and other indispensable features which you 
will not find in cheaper grade tools. 

We make these Inthes in different sizes, from g to13 inches swing and taking between 
centres from 25 to 6g inches. In price they range from $70 to $200, and their high quality taken 
into consideration, are the cheapest lathes on the market. Send for cata ogue and prices. 


W. F. & JOHN BARNES CO., 920 Ruby Sty, oo, mu. 





Mention this paper. 








WE HAVE JUST ISSUED 


A complete list of ovr boilers and engine 
on hand, both new and second-hand, in 
addition to general machinery, and will be 
pleased to quote you prices ene gixc particu- 
lars. We believe that you would be interest- 
ed and we can make it an object for you to 
correspond with us. Address a!l correspond- 
ence to D. K. NORTON & SON,, 
(1) 164 W. FourTH ST., CINCINNATI, O. 


pulleys without rivets. It will enable you to LOOSE PU 
run with slack belts and save power, belting, Highly  eaneciel Se Ee 


We. M. MONRO Eg, oiland babbitt. Satisfaction graranteed 
soutien n couremion en aun, | CRESCENT MFG. CO.. 


97 River, St.. CLEVELAND, OHIO. 
Room 6. MENTION THIS PAPER. 


ff WE FURNISH 
+ Th 
Special Leather. Cement Tools | @== for Lovee Fulnye ia wane 
| and directions for covering iron or wood co SS VAN DUZEN'S PATENT 
~) 


ii\f used them for the past four yeara, Prices 
mw very reasonable, Every user of machin- 
aa cry should haveour “ Catalogue No. 56,” 

sent free. Mention this paper, 

YAN DUZEN & TIFT, Cincianatl, Obie, 
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USE OF ELECTRIC MOTORS IN. BUILDING’ AND MOVING circuit as the other motors. We are indebted to the Western Electrician for 





HEAVY MACHINERY. - | | the accompanying cut, and this information. 
The peculiar adaptability of the electric motor umder circumstances ; 
where it is impracticable to resort to steam or other well-known sources of | - Ingenious Use of the Horseshoe Magnet. 
power, 1s how very generally appreciated by mechanical engineers. In An ingenious application of an ordinary horseshoe magnet has been 


the illustration is shown an immense planer: which had been ordered by | designed by which buttons are attached to shoes in a most expeditious man- 
the Edison company for its factory, and is being built by Coleman Sellers, | ner as compared with the ordinary method. The chief difficulty in this 
of. Philadelphia. This huge machine, at the time the photograph was | case, namely, a simple plan for‘feeding the buttons from the hopper on top 
taken, was very nearly:completed. Several machinists were engaged in | of the machine down the tube leading to the stamping mechanism, is here 
putting on the finishing touches, and by the aid of the electric motors, | effected by the magnet, which playing up and down in the hopper through 
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USE OF ELECTRIC MOTORS 1N BUILDING AND MOVING HEAVY MACHINERY. 


these men were enabled to fit and adjust the parts to the greatest nicety | aslot in the bottom, attracts several of the loose buttons at each upward 
without moving the machine from its first position in the erecting shop. | movement. On the dcwnward stroke the buttons are rubbed off into a 
The parts were fitted in one by one, and when, for instance, to get a bear- | little trough adjusted to fit the magnet closely, this trough being so grooved 
ing it was necessary to put any particular piece in motion, an electric | that the buttons, naturally attached to the magnet by the iron wire forming 
motor was resorted to for power. The motors in such a case as this are of | the eyes, fall into the chute in the proper position. At the bottom of the 
course mounted on only rough stands—in fact, they are set up with no | chute the wire fastening is fed through the eyes of the buttons from a coil 
regard to looks, and in any manner that they will run satisfactorily and aid | at the right hand of the operator, the wire being cut off at the proper length 
the workmen. About the William Sellers & Co. factory there may be | and stamped through the leather, which 1s, of course, held in position by the 
found at present five electric motors which are employed in miscellaneous | manager of the machine. The wire is formed into a staple and clinched on 
work. The great cranes in the Sellers’ works, with which the reader is | the under side, the shoe being then adjusted for another button. The 
already familiar, are driven by the motors, taking current from the same | machine is operated by treadle, one downward tread fastening each button. 
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THE DEVELOPMENT OF THE STEAM-ENGINE—'IV. 





BY PROF. R. H. THURSTON. 





Hornblower’s Engine. 

The compound engine originated in Watt’s time. Fig. 9 represents 

the first ‘‘ compound” or ‘‘two-cylinder” engine. This class of engines, 
in which the steam exhausted from one cylinder is further expanded in the 
second, was first introduced by Hornblower, in 1781, and was patented, 
in combination with the Watt condenser, by Woolt, at a later date (1804), 
with a view to adopting high steam and considerable expansion. The 
Woolf engine was to some extent adopted, but was not successful in com- 
peting with Watt engines where the latter were well built, and, like Horn- 
blower’s engine, was soon given up. 
__ The compound engine has come up again within a few years, and 
with what is now considered high steam and considerable expansion, and 
designed with more intelligent reference to the requirements of economy of 
working steam in this manner, it is gradually displacing other forms of 
engine, 

The engine patented by Hornblower in 1781 was first described by 
the inventor in the ‘‘ Encyclopedia Britannica.” It consists, as is seen by 
reference to the engraving, of two steam-cylinders, 4 and B—A being the 
low and # the high-pressure cylinder—the steam leaving the latter being 
exhausted into the former, and, after doing its work there, passing into the 
condenser, as already described. The piston-rods, C and J, are both 
connect d to the same } art of the 






5 A fx * beam by chains, as in the other 
y xe Vs early engines. These rods pass 


through stuffing boxes in the cyl- 
inder heads, which are fitted up 
like those seen on the Watt en- 
gine. Steam is lead to the engine 
through the pipe, G Y, and cocks, 
a, 6,¢ and @. are adjustable, as 
required to lead steam into and 
from the cylinders, and are moved 
by the plug-rod W, which actu- 
ates handles not shown. isthe 
. exhaust pipe leading to the con- 

' = denser. V 1s the engine feed 
=». simp, and X the pump-rod car- 
—~-s rying the pump buckets at the 
-*.-4 vottom of theshaft. 

, The cocks ¢ anda being open 
-_, and J and d shut, the steam passes 

-{ trom the boiler into the upper 
¢ part of the steam cylinder, B; 
and the communication between 
the lower part of # and the top 
of 4 is also open. Before starting, steam being shut off from the engine, 
the great weight of the pump-rod, X, causes that end of the beam to pre- 
ponderate, the pistons standing, as shown, at the top ot their respective 
steam cylinders. 

The engine being freed from all air by opening all the valves and per- 
mitting the steam to drive it through the engine and out of the condenser 
through the ‘‘snifting valves,” O, the valves 4 and d are closed, and the 
cock in the exhaust-pipe opened. 

The steam beneath the piston of the large cylinder is immediately 
condensed, and the pressure on the upper side of that piston causes it to 
descend, carrying that end of the beam with it, and raising the opposite 
end with the pump-rods and their attachments. At the same time, the 
steam from the lower end of the small high-pressure cylinder being let into 
the upper end of the larger cylinder, the completion of the stroke finds a 
cylinder full of steam transferred from the one to the other with corre- 
sponding increase of volume and decrease of pressure. While expanding 
and diminishing in pressure as it passes from the smaller into the larger 
cylinder, this charge of steam gradually resists less and less the pressure of 
the steam from the boiler on the upper side of the piston of the small cylin- 
der, B, and the net result is the movement of the engine by pressures 
exerted onthe upper sides of both pistons and against pressures-of less 
intensity on the under sides of both. The pressures in the lower part 
of the small cylinder, in the upper part of the large cylinder, and in the 
communicating passage, are evidently all equal at any given time. When 


FIG. 9.—HORNBLOWER’S COMPOUND ENGINE, 1781. 


the pistons have reached the bottoms of their respective cylinders, the insure the quickest possible transit of the Atlantic Ocean attainable by 


valves at the top of the small cylinder, B, and at the bottom of the large | 


cylinder, A, are closed, and the valves ¢ and @d are opened. Steam from 
the boiler now enters beneath the piston of the small cylinder; the steam 
in the larger cylinder is exhausted into the condenser, and the steam 
already in the small cylinder passes over into the large cylinder, following 
up the piston as it rises. 

Thus, at each stroke a small cylinder full of steam is taken from the 
boiler, and the same weight, occupying the volume of the larger.cylinder, 
is exhausted into the condenser from the latter cylinder. 

Referring to the method of operation of this engine, Prof. Robison 
demonstrated that the effect produced was the same as in Watt’s single 
cylinder engine—a fact which is comprehended in the law enunciated 
many years later by Rankine, that, ‘‘so far as the theoretical action of 
the steam on the piston is concerned, it is immaterial whether the expan- 
sion takes place 1n one cylinder, or in two or more cylinders.” It was 
found, in practice, that the Hornblower engine was no more economical 
than the Watt engine; and that erected at the Tin Croft Mine, Cornwall, 
in 1792, did even less work with the same fuel than the Watt engines. 

The plan unsuccessfully introduced by Hornblower .was subsequently 
modified and adopted by others among the contemporaries of Watt; and, 


with higher steam and the use of the Watt condenser, the ‘‘ compound ” 


gradually became a standard type of steam-engine. 

Arthur Woolf, in 1804, re-introduced the Hornblower or Falck engine, 
with its two steam-cylinders, using steam of higher tension. His first 
engine was built for a brewery in London, and a considerable number were 
subsequently made. Woolf expanded his steam from six to nine times, 
and the pumping-engines built from his plans were said to have raised 
about 40,000,000 pounds one foot high per bushel of coals, when the Watt 
engine was raising but little more than 30,000,000. In one case a duty of 
57,000,000 was claimed. * * 

The progress of steam-pumping engine efficiency, from the time of 
Newcomen and of Watt to date, is seen in the following figures: 

Duty; ft.-Bs. 


Date. Engine. per too Ibs. 
1769 Newcomen (by Smeaton)...............ccccccecscccccceerccsssessesecscecece 7 .< 00,000 
1772 is : OE” She Sues iidewnea saan temanan seus emsaeteiic aboten 12 000.€ 00 
E79G: “WOE ick coxssncuchcantaysectecsaassciaveeeyseanansawes ae eeatewoeaeanatnds taxenerecains 21 60 coe 
77S Watt Cx PAiel Ce scsi cccciisics sci cae uate ce cncines asnendeeadets ecreaeeteseaiees 26,600,c co 
S30?“ COrm ehh: caste cacGtinniee sd ecnseaeiaueisanadacs ucseccnosn mans seveusiiseteeeavaes 86 585 coo 
1980: COMDPOUN is sese ices scsssesessccste: Aaeteecguieseu cae stecetew tegen Maviaencss ee 100,000,000 
1885 Oe Taber daa wanuaten ouulosecauacacseeebe cian deccea sts camp tnatemsaaetaneeaanes I 10,000 CGO 
1890 Baas Ua eia uals bug cs ane swawas aus s ceeuw aces uoce Seaseeusmxese ire eennaes 120,C 00,C00 
The duties given are those either guaranteed or actually resulting from 
trials. 


The fuel demanded per cng pal per hour thus has decreased 
from about 35 pounds in Smeaton’s Newcomen engines, and 8 in Watt’s 
best work, to 234 pounds in the Cornish, and to less than 1.25 in later 
engines of the compound type; the minimum given being 1.5. Even this 
figure has been reduced with later engines of the three and four-cylinder 
type.—[From ‘‘A Manual of the Steam-Engine,” Part rst, by Prof. R. H. 
Thurston, Published by John Wiley & Sons, 53 E. roth street, New York ; 


“o part sae Reacy: [To be continued.] 


Stephenite. 

A new aluminum fiux called stephenite, from the name of the in 
ventor, is receiving considerable attention at Birmingham, England. It 
is composed of alumina and emery, the alumina being about 70 per cent. 
In its natural state this flux is not volatilizab'e like the refined commercial 
aluminum, but in a blast cupola or reverberatory furnace it gives off its 
metallic gases or vapors, these uniting with the fusible iron, for which they 
have great affinity, and which acts as a condensing agent, while all impuri- 
ties go to the liquid slag, and are drawn cff in the usual manner. It is 
found that metal manufactured by means of this flux will work equally well 
under the hammer wi h the most malleable wrought iron, and will harden 
up to the hardest steel. It also appears that the metal will work over and 
over again, becoming hard or soft as the operator may desire, tests having 
likewise proved that, in its soft state, it will stand a tensile strain of about 
38 tons on the square inch, and, when hardened, of about 48 tons. An- 
other point upon which stress is laid is that the use of such a flux causes 
the iron to flow in a much more liquid state and to remain in that condi 
tion a considerable time longer than by the ordinary process, thus prevent- 
ing blow-holes and faulty castings, which is, of course, a great desideratum. 
It is regarded as a great advantage that, by this means, iron founders are 
enabled to produce their own steel casting«, independent of steel works, 
by simply smelting scrap steel in their own crucibles. 


Silvering Iron. 


In silvering iron a recent process introduced in Austrian workshops 
consists in plunging the iron article into hot dilute hydrochloric acid, 
whence it is removed to a solution of mercury nitrate and connected with 
the zine pole of a Bunsen element, gas carbon or platinum serving as the 
other pole. Itis rapidly covered with a layer of quicksilver, when it is 
removed, washed and transferred toa silver bath and silvered. By heat- 
fng‘to 300° Cent., the mercury is driven off, and the silver firmly fixed on the 
iron. To save silver the wire may be first covered with a layer of tin, one 
part of cream of tartar being dissolved in eight parts of boiling water, and 
one or more tin anodes joined with the carbon pole of a Bunsen element. 
The zinc pole communicates with a well-cleaned piece of copper, and the 
battery made to act until enough tin has deposited on the copper, when this 
is taken out, and the ironware put in its place. The wire thus treated is 
is much cheaper than any other silvered metals. 


~ 


A New Fast Time Steamer. 
The model of the new steamer building at Glasgow will, it is claimed, 


steam craft. With a léngth of 630 feet, and 70 feet beam, very fine lines 
are obtained, and the twin screws are of some 23 feet diameter, well sup- 
ported. There are four funnels, and about 200 feet of the length of the 
ship is devoted to the boilers and bunkers. The engines, triple compound, 
with four cylinders working four cranks, are figured at 33,000 horse-power. 
Accommodation is provided for some 700 first and 300 second-class pass- 
engers and about 400 emigrants, and all arrangements worked out in the 
plans for carrying out this important feature are far ahead, it is claimed, of 
anything yet produced in nautical construction. The plating of the ship 
is carried up to the promenade deck, which runs from end to end, and 


about 20 feet on each side is left for walking. 
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To the Publi; 

Having bought for spot cash a quantity of new books at very low prices, and it 
being necessary to turn them into money quickly, we will, until above date, send post 
paid, Free to every person sending in One Yearly Sub- 
scription to the SCIENTIFIC MACHINIST, his choice 
of one or more books, as follows: “The Mechanic’s 
Complete Library,” bound Inclioth, or, “Dynamos and 
Motors,” and " Everybody’s Hand-book of Electricity,” 
In cloth, or, “ Experimental Electricity.” In cloth, as sub- 
scriber chooses. See description of books at bottom of page. Any selection will 


give you $3 worth for $1.50. 





Sending togeth each have 
m, THREE SUBSCRIBERS  %222,torether con seach hare The Me. 
“tm, MOROCCO. Regular price is $2.00. This gives $3.50 worth for $1.50. 


A word about our paper seems Py order right here. THe Screnrmric Macumisr is pr pena 
on the bide and sth of every month, and is $1.50 per year, in advance. We consider it the chea 


cal journal published, judged either by the amount or uality of reading matter. The wor of 
be presented in every issue. t more can any journal give its read- 


m books as above stated, but we will allow them ‘‘ The Mechanic’s Complete 


Library,” BOUND IN MOROCCO instead of cloth. 


BONANZA FOR GLUB RAISERS: «--.° 02 wit “sive 


FREE to the one who gets it up the same as paid members get, and, IN ADDITION, a copy 
of ‘‘ Dynamos and Motors” or ‘‘ Everybody’s Hand-book,” in cloth. ‘These can be readily sold 
for $2.25 if the money is preferred. Foraclub of 10 the getter-up will receive twice what 
each member gets, and, IN ADDITION, a copy of ‘‘ Dynamos and Motors,” or ‘‘ Everybody’s 
Hand-book,” and a copy of Experimental Electricity, in cloth. These can be sold for 
$5.25, if money is preferred. For a club of 15 the getter-up receives the same as for a club of 10 
and a club of 5; for a club of 20 he gets twice what is given for a club of 10, and for larger clubs 
in same proportion. Express charges always paid. 

By ‘‘The same as paid members get” we mean the paper 1 year and book or books, of course. 
The getter-up does not count as a member. 


DESCRIPTION OF BOOKS. 


THE MECHANIC'S COMPLETE LIBRARY 11 tie 'sss ingessnd come 250 captive 


and treats of almost every subject. Immense editions have been sold. It has a vast quantity of mat- 
ter, and is a very cheap book id ag price—$r. are The paper and binding of the cleth copiesare not up 
to that in the electrical books h ven, tut if th 

large a purchase as we have nade. ith every copy is given free a complete working chart 
tor setting gear teeth, worth $1 to any man in a shop. 


ey were it could not be given in this way, even on se 


SEE PARTIAL LIST OF CONTENTS ON PACE 1i4. 


DYNAMOS AND MOTORS and EVERYBODY'S HAND-BOOK OF ELECTRICITY 43 


Trevert, a well known and reliable author. They have been given many flattering notices by ne ek 
and are splendid volumes. The cheapest editions, in cloth, were never sold for less than socts. a copy. 
The editions we have bought are extra fine paper and binding, worth 75 cts. each, and can- 
not be bought for 50 cts. 


EXPERIMENTAL ELECTRICITY (The cut of which we have not room for) is also by Edw. Trevert. 

As an elementary work, it has been pronounced the best printed. 
Itis a little larger than “ Dynamos and Motors” and “ Everybod ’s Hand-book” put together. The 
cheapest edition. in cloth, was never sold for less than $1. ition we have boughtis extra fine 
paper and binding, worth $1.50, and can not be bought separately for less. Compared with 
other electrical books the prices of these works are low. 


SPECIAL NOT Any subscriber not satisfied that he has got a bargain can return his boek or books 


* and his money will be promptly refunded. 
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‘ It is the duty of all men engaged in mechanical pursuits to assist their fellow 
workmen as much as possible. They can do this in no better way than to write 
and send to the publishers of mechanical papers the results of their experience 
or experiments, Plain and brief descriptions of how difficulties have been over- 
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parThe Cleveland News Company will supply the trade with the 
SCIENTIFIC MACHINIST, through the regular channels of the American 
News Company. . 


THE FINANCIAL REWARDS OF MECHANICS. 


We so often hear it said that ‘‘ smart” men no longer adopt mechan- 
ical professions or pursuits, that we fear many young men may be misled, 
and many older ones disappointed with their choice of occupation. It is 
true that many of our ‘‘smart’’ men will not, nor will they adopt any 
calling imposing any considerable toil uponthem. They want to get along 
by their wits, not their muscle. Surely, well meaning boys should not be 
guided by the action of such chaps. There are others who are not lazy 
nor careless how they make money, but who are over fastidious and con- 
sider old clothes, grease, dirt, and honest, manual toil degrading, even 
though it requires much brain work also. They may be nice fellows, but 
they seldom amount to much and very, very often come at last to that 
alleged degradation so carefully shunned in their youth. It is not to be 
expected that such men will ever enter a shop. 

Those who talk most about the men of ability steering clear of me- 
chanics, think that all of the ability comes from the upper-middle, as gener- 
ally known, and aristocratic classes. The proportion of such people who 
now take up mechanical work is greater than it ever was, but the pessimists 
do not consider that the poor, from which class the shops are recruited 
largely, furnish more brains and genius than the comparatively well-to-do 
classes. 

Drones and easy-going men will not progress in any walk of life, and 
there are many mechanics as well as men of other callings who get along 
poorly. But, on the other hand, there are many professional men, clerks, 
accountants, etc., who would be far better off if they were skilled workmen 
in some mechanical capacity. There are instances without number of 


mechanics rising from a humble position in the shop to great power, influ- 


ence and wealth, by using their brains and applying themselves to the work 
in hand. How many have exempted themselves from daily toil by inven- 
tions, and by starting in business for themselves, in a small way? Thous- 
ands, in every State. 

There are whole wards in Cleveland owned principally by mechanics, 
who bought their homes, furnished them comfortably, many elegantly, and 
sent their children to school, often to college, on their wages. They are in 
better shape, with better prospects of ease in the future, than the majority 
of small merchants and salaried store and office help. There are, in fact, 
few men so independent as a first-class machinist, sober, reliable and 
industrious, who owns his home, has some money in bank and a business- 
like administration of household affairs. How many doctors, lawyers and 
other men who, when they were turning the corner of boyhood, would call 
him a ‘‘ poor fool” for learning a trade instead of going to some ‘‘ ’varsity ” 
and getting crammed for a profession, would now be glad to swap positions 
with this man? You can find them in every block, in every square, ina 
city or town. 

The one who hasin him the metal to succeed on the line of his 
natural adaptability and preference, will find, if his ability lies in the me- 
chanical: direction, that there is a broader and infinitely better opportunity 
for emolument in the machine shop now than at any previous period. 


MACHINIST. 


HOW TO MAKE A DIE FOR THE PUNCH PRESS. 





SERIES OF ‘‘ SHOP PRACTICE, KINKS AND METHODS.” 


At the present age of advanced progress in mechanics, it would seem 
an almost fruitless task to write upon any particular topic relating to trades 
or tradesmen in any branch. Able writers of scientific and practical 
knowledge have ‘‘covered the whole field,” leaving nothing more to com- 
ment upon, or methods to explain, and, but for a few reasons, we would 
seem to have reached the highest limit of advancement in practice or 
theory. One of these reasons we will consider, viz., the boundless varia- 
tions of inventive genius. 

For example, a dozen men start in to do the same work. Each one 
has his own ideas and works accordingly. We find, during the progress 
of the work, that some of them are much farther advanced than others. 
The reason of this is obvious. Superior talent of applying the best 
methods to obtain sure and speedy results, has been used. We also find 
that itis a very rare occurrence for two men to do the same work the same 
Way, in all of its different stages, therein showing the great variety of in- 
ventive faculties. 

Again, the master mechanic may be a man of advanced _thought, and 
well posted in everything pertaining to the trade, yet from the common 
workmen he is able to gather information, from day to day, that is new to 
him. The principles of the screw and lever were known in remote ages of 
antiquity, but their varied applications were little dreamed of. 

From the above illustrations, we arrive at the conclusion that the 
theme is practically inexhaustible, and we can still find many useful things 
of every-day occurrence in the work-shop to write about, that will be a 
benefit to our fellow workmen, always bearing in mind that what is new to 
us, may be old to others and vice versa. 

We will now introduce a brief lesson on ‘making an ordinary die for 
the punch press, the object of which is to do the work well, and to reduce 
labor to its minimum. A good mechanic is recognized by his ability in 
this direction always—every motion must count, or he cannot compete 
with others. The first thing to be considered is the steel upon which we 
wish to operate. If it be hard we cannot make much headway. No 
matter how we try we can only reduce it by a slow and labored process. 
Most steel is unfit to work without first annealing. A simple and excel- 
lent way to do this is as follows: Just before the day’s work is done, build 
a fire in the forge of charcoal-or;of wood, then heat the steel to a cherry 
red. See that there is a nice bed of coals to lay it in, then cover over with 
ashes until the steel and coals are completely imbedded. As a_ protection 
against fire, place a piece of sheet iron over also, weighting it down with 
pteces of iron. Leave it thus till morning, and it will be soft and easy to 
work, and also in better condition for hardening. 

We will now proceed to make the die. Suppose the steel to be 5" x. 
8” x 114", the aperture being 2” x 5”. Plane on one side, taking no pains 
to have it smooth, for that is only waste of time. One side being true is 
sufficient. This being the bottom side, plane the edges to an angle of 5° 
or, same angle of the shoe that 3s to receive it. This can be done easily, 
at one setting, by clamping on the bed of the planer or shaper. Do not 
plane the ends, unless you wish to spend the time making your job look 
well; it is no use practically. . This die needs about 34” shear, trom the 
center each way, to do the work well. Now plane theshear, at the same 
time relieve the edges all round to within 36” of the aperture (that 
is to be cut in it), 14” below, so as to allow for grinding. The die will now 
appear like diagram. : : 
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The object is to do all the work wecan while using any particular 
tool. If the workman takes it from the planer when half done, and drills 
it, when he returns his tools are scattered and everything has to be looked 
up again. After grinding the face a little it is now ready to lay out for 
drilling. 

With the tinners’ shears cut out a piece of tin the shape of the hole to 
be cut out, making it long enough to allow for the slight bend. Place it 
centrally and mark the die (the same terneplate will answer to lay out the 
punch). From these lines lay out the minor lines to center punch for 
drilling... Much time can be saved in laying out work for drilling by using 
a double center punch. The points being a little farther apart than the 
diameter of the: drill, care should be taken to have the drill in proper 


shape. It should be ground central and the sharp lip taken off with an oil 
| stone. When it is drilled, if properly done, the piece will almost drop 
out. Never use a chisel to remove it, if it can be avoided. A thin flat 


drift will do the work quicker, without danger of marring the face. Use 
the drift from both sides. 

It can now be finished in the ordinary way, with which every machin- 
ist is acquainted, care being taken not to give too much clearance. The 
next step is hardening, wherein so many fail and destroy thousands of 
dollars’ worth of work. In many instances the writer has seen costly dies 
ruined completely, by men that know it all and will not listen to the voice 
of reason or experience. Take great pains with the fire, have a good blast 
and if a portable forge is used (as many machinists have to), have a boy to 
blow so you can attend strictly to your work. There is no use to try and 
harden this die in a pail of water with any satisfaction, so you will have 
sufficient at hand. Now, with a pair of long-handle tongs, place it in the 
fire, turning it over and over, end for end, side for side, watching the heat 
closely. At night is the best time, as the variations of heat are more 
easily seen. 

When you have an even heat (which is absolutely indispensable) place 
it on its face or top side a moment, then plunge it in the bath. Do not 
move it around or shake it in the bath. ~Keep it as still as possible until 
‘ 
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cool, remove and place it over the fire until it is warm. Then let it cool 
gradually, and in most cases you will have a hard, straightdie. The object 
in warming it again is to prevent it from checking. The steel should not 
be heated so hot as to raise ascale. If good, it will harden well at a 
bright cherry red. Many use cyanide of potassium. When this is done, 
it should be with a pair of tongs without removing from the fire. All that 
remains to be done is to draw the temper, of which little need be said, as 
every machinist that knows how to make a die, knows how to doit. It 
should be drawn slowly. 

A fluid used for the coloring of iron or steel is best made as follows: 
Take sulphate of copper (blue vitriol), put a handfull in an open-mouth 
jar, add water to it but not enough to dissolve all the sulphate, tie a small 
cloth on a stick and let it remain at the bottom among the undissolved 
copper. When using rub on quite hard, and the steel or iron will be 
coated with a bright coat of copper, that will not rub off easy or turn 
dark. : | - KINKS. 


IN AND ABOUT THE SHOP. 





What are you looking for, my son? A file? What do you want with 
a file? I thought the foreman told you to drill some half-inch holes, one 
and one-quarter inches deep in those oil covers ? Surely you are too smart 
a cub to think you can drill them with a file. You say you want to 
make a mark on the drill so you will know when the hole is deep enough ? 
Great balls of sweat! No you don’t want to do anything of the kind. Sup- 
pose every man inthis shop did that, the drills would soon be covered 
with file marks and not be worth decent junk. Who told you to do such a 
thing? Joe did, and he always did it that way himself? Well, don’t 
ever pattern after Joe—he is not the smartest nor the wisest jour. I have 
seen in the business. He is getting two twenty-five per day but I don’t 
think he will get it much longer here. He is too much of a slouch workman, 
and from the little I have seen of him [ don’t think he ever served much 
‘‘time,” and he would be more at home tamping ties on the Dry River 
railroad than he is on that thirty-inch lathe, trying to jerk that counter- 
shaft down with the shipper rod. I wonder what sort ot a grudge he has 
against that counter-shaft, anyway? Now, my boy, let us see if we can’t 
drill those holes without a mark and get them all alike. What machine 
are you going to drill them on? The big drill press, because no one is 
using it and Tim has the small one. No, you had better use the small 
fifteen-inch lathe over in the corner. Those caps are light and easily held 
and you can work faster and finish the job quicker, thereby helping your 
employer to make more profit on the time. What is the ‘‘ pitch” of the 
screw in the tail-stock? You don’t know what ‘‘ pitch” means? And 
been working here two years? Well, I think I will be having a new fore- 
man in this department before long if this is the way he educates the 
apprentices. | 

Pitch, when refering to a screw, means the number of threads that 
encircle it in one inch of its length. For instance, if there are four threads 
in one inch of its length it is called four pitch ; if there are eight threads in 
an inch it is called eight pitch; see? Now you want to stow that away in 
your head where you can find it handy any time you want it in the future. 
Now go and find the pitch of the screw in that tail-stock. Eight pitch, is 
it? Allright. Now suppose you had to move the spindle out one inch, 
how many turns would you give the handle? Eight. That’sright. Sup- 

, only half an inch? Four, correct. Suppose only one-quarter of an 
inch? Two, right again. If it was to be two inches? Sixteen turns of 
the handle, certainly. Now, how deep are those holes to be and how 
many turns of the handle must you have for each hole? One and one- 
quarter inches deep and ten turns of the handle. Easy, is it not? Go 
and do it and bear in mind to always do it that way, remembering also 
that the pitch on various machines vary with the whims of their makers. 
It will also teach you to count and, better still, will teach you to keep your 
mind on your work, instead of having your brain power wandering around 
the shop and out in the foundry, or possibly down street five or six blocks, 
pondering on things connected with the surprise party at Billy Miller’s house 
next week, instead of your employer’s interests. And don’t forget that 
‘‘pitch”” idea, remembering also that the same formula will hold good on 
a drill-press, too. 

Some of our ‘‘ modern” builders are putting on a jimcrack sort of a 
gauge on their drill-presses to regulate the depth of hole to bedrilled; and, 
on special work going on all the year round and using unskilled help, it is 
a good idea ; but in the general shop work it is just so much clap-trap to 
demoralize mechanics and make them worthless. | 

Say, you are not going to use a flat drill on that job, are you? You 
have always done it that way? They are brass, andshould flat drills always 
be used for drilling brass? No, they should not. Twist drills are the 
modern tools for that work and for making holes. Get a twist drill, and we 
will try doing it that way and see if a flat drill is the proper thing to use. 

You have got it? All right, put it inthe chuck and go to work. You 
thought I wanted to do the first one? Why certainly not. I want you to 
do it, and I will look on and see if you do it right. It would not look very 
proper for the boss to be doing the work while the cub stood by and looked 
On. Beside that, you would not be learning how to do it half so well as you 
would if you did it alone. Then, the firm don’t pay me to do the work, 
but to see that it is performed, and in the least expensive way with correct 
workmanship. Now, let me see you do the first one, not forgetting to 
count the turns you give the handle. That one isa good job. Just as 
good as if I had done it myself, too. Which would you rather use, a flat 
or a twist drill? The twist drill is easier, and you can do them twice as 
quick? Well, that is business, easier for you and more profit for the firm. 
You and I are doing some good to-day, aren’t we ? 

_ But you must not always use a twist drill on brass just as you have 
this time. You see this hole did not go clear through. If it had, the drill 
Points would have gouged through and jerked the work out of your hands, 
possibly injuring your fingers and probably breaking the drill or spoiling 


the work. When the hole is to go all the way through the work, you must 
grind the drill a trifle flat on the front side of the cutting edge, thus mak- 
ing the conditions similar to the flat drill; then you will make nice, good 
holes and make them quick, too. Now we will go on with our work, re- 
membering what we have found out to-day to help us along in the years to 
come. 

There are one million things to learn in the trade you have chosen, 
and as you have only nine hundred and thirty-six days to serve as an appren- 
tice, learning one new kink per day, you can easily figure out how many 
will be left for you to learn after you have begun your life as a jour. By 
learning all you can now, you will have more time to study political , 
economy intelligently after you reach manhood. You will thus be able to 
talk with intelligence on mechanical subjects as well, and will not bore the 
boys at the noon hour with a lot of ideas that are as ridiculous as drinking 
hard soap out of a jug. | THE OLD MAN. 


Handy Apron for Mechanics. 

The Cleveland Novelty Co. has designed and brought out one of the 
most handy and cheap articles for mechanics ever devised. It is an apron, 
called the mechanics’ handy apron, made of canvas and so strong as scarcely 
to be capable of being worn out. They are warranted to wear a life-time. 
They are made adjustable, so that they will fit any man of any size. One 
great advantage ot them is that they do not interfere with climbing or 
working in any position, and, when kneeling, they protect the knees. 
With pockets for tools, rules, and other things necessary to carry, they are 
really indispensable to a machinist, engineer, carpenter, or any mechanic 
who uses tools a good deal, and they will save their cost in time spent in 
hunting and running for tools, every week of the year. The Cleveland 
Novelty Co. will send a sample apron, post paid, fer 60 cents. They want 
agents in every shop, and offer attractive inducements. The article, being 
one of the most useful and cheap ever gotten out, sells very readily. A 
cut of a man with one of these aprons on will be found on the back page. 
The address of the Cleveland Novelty Co. is 401 Society for Savings 
Building, Cleveland,.O. If you write, it will be to your interest to men- 
tion the ScrenTIFIC MACHINIST. 


A Correction. 

In our issue of January 1st we stated, at the end of an article on 
‘*The Use of Milling Machines,” which was taken from the recently pub- 
lished book of Brown & Sharpe entitled ‘‘A Treatise on the Use of 
Milling Machines,’’ that any one who would cut out the notice and send 
it to The Brown & Sharpe Manufacturing Co., of Providence, R. I., by 
February rst, and inclose 20 cents would get a copy in paper cover and 
by inclosing 50 cents they would get a copy in cloth binding. 

This nouce was partly a resuit of a misunderstanding, for which we 
are entirely to blame. The book in paper cover is 75 cents, and in cloth 
$1.60. Anyone who sent for either of those bindings can have their 
money refunded by sending in their name and address, and the binding 
they sent for. We will refund them every cent expended, for postage as 
well as for the amount for the book. We regret that it occurred and that 
any inconvenience was caused any of our subscribers. We hope that no 
one who sent will fail to drop usa postal card so that we can make the 
matter right. 


Save Your Tools. 

How many valuable tools become stolen, or lost, because they do not 
have the owner’s name stamped on them! Hundreds of dollars’ worth a 
year in every shop, without doubt. Many machinists have tools worth 
$300, and sometimes more. If every one is stamped it will hardly do for 
others to keep it about them, and if lost by the owner and found by an 
honest person, the name will insure its prompt return. Many men do not 
know where to get the stamps. We invite the attention.of all those to the 
advertisment of C. E. McCombs on the last page. Before buying more 
tools, better get some stamps and imprint your name, or your initials, on 
what you have. If you have occasion to write tothe person referred to, 
kindly mention our paper. 


The Cheapest First-Class Engine on the Market. 

Mr. John Crowther, of Cincinnati, has for years been a manufacturer 
of slide valve engines. He has given the matter life-long study, and has 
succeeded in his aim, viz., to make a serviceable, strong, reliable engine 
at the very lowest price on the market. He isnow making regularly up to 
eight horse-power, and can make larger on special ordes at proportionately 
low prices. We doubt-whether there is another concern in the world that 
will make engines that are really first-class machines for as low a price. 
His advertisement is published on the rs5th page, under the head of ‘‘ Cen- 
ter Crank Engines.” Mr. Crowther is the proprietor of the Globe Machine 
Works, which is the name used in the advertisement. 


Edwards’ Work on the Steam Engine. 


There are many works on engineering, but the careful mechanical 
editor can not always recommend them. Elsewhere in our advertising 
columns will be found, under the head of ‘‘ Edwards’ Work on the Steam 
Engine,” a list of books on engineering, by the eminent author, Emory 
Edwards. His work on marine engineering is particularly meritorious, 
but his ‘‘ Edwards’ 600 Questions and Answers for Engineers and Fire- 
men,” covers the entire range of stationary engineering, and is, besides 
being a most reliable work, very reasonable in price, only $1.50. It will 
pay every man to look over this list and, at least, send for the catalogue of 
the publishers, mentioning the ScIENTIFIC MACHINIST. 


Hawkin’s Handbook of Calculations, for Engineers and Firemen, pub- 
lished by Theo. Audel & Co., 91 Liberty St., New York, an advertisement 
of which will be found on the back page, is a book which will greatly 
assist engineers in those every-day problems which come up. 
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say The Electrical Lessons recently printed, one of which gave directions for 
making a dynamo, will soon be completed, when the whole series will be published 
ina neat volume with paper covers. Every one subscribing after December 
1st, 1891, will recetve a copy free. This series constitutes the simplest and 
best instruction for beginners we have yet seen. 








Electrical Lessons for Machinists and Engineers.—Xl. 
SILVER PLATING. 

Silver-plating is done by the dry and the wet process. By the dry 
process is meant soldering the silver (previously rolled into thin sheets) to 
the baser metal. The wet process, by electro-plating by the use of a satur- 
ated solution of silver and the electric current. 

The electro-deposition of this metal is carried on similar to that of 
nickel, the difference being in the previous preparation and manipulation 
of the article upon which the coating of silver is to be laid or deposited. 
The latter process is the one which we will describe in this article. 

The same precaution is as essential as in nickel-plating—extreme clank- 
ness. The same directions employed in the arrangement of the dynamo, 
its connections with the plating tank, etc., must be observed. Some plates 
use from half an ounce up to six ounces of silver to the gallon of solution. 
One ounce of silver to the gallon will make a very satisfactory plating 
solution, but a really good solution should contain as much as 2% ounces 
tothe gallon. This quantity of silver will plate anything. To prepare the 
silver bath, say for 20 gallons, containing one ounce of silver to the gallon, 
proceed as follows: in a two-gallon glazed crock, put 20 oz. pure grain 
silver. Add to this 20 ozs., by weight, pure nitric acid and ro oz. rain 
water. Place the crock ina pan of water, place the pan over a fire and 
heat the acid mixture gradually, or until the acid begins to boil or effervesce. 
If it boils too rapidly, remove the crock from the pan of hot water until the 
boiling abates when it may be replaced. Continue this operation until the 
silver is entirely dissolved, It sometimes happens that the silver does not 
entirely dissolve, owing to the poor quality of the acid, in that case the 
operator will mix a small portion of the acid preparation in the proper 
proportion and add it to that in the crock a little at a time until the silver 
has entirely dissolved. If there should be a black powder settle to the 
bottom of the solution, don’t throw away the black portion as it is pure 
gold and may be saved. After the silver has dissolved, fill the crock 34 
full of water, then make a strong solution of two pounds of table salt dis- 
solved in one gallon of hot water and pour a small quantity into the crock 
at a time, at the same time stirring the solution. This will produce a 
white curdled appearance. Allow this white mass to settle, then add a 
little more of the salt water and continue this until no more white precipi- 
tate forms upon the introduction of the salt water. This white precipitate 
is chloride of silver. After the chloride has settled to the bottom, carefully 
pour off the water—being careful each time of to disturb the chloride. 
Fill up the crock again with water, allow the chloride to settle and repeat 
the operation about six times or until you cannot taste a trace of the salt 
water. In the operation of dissolving the silver, red fumes are formed 
which are very dangerous and care should be used not to inhale such 
fumes. 


To prepare the plating solution a quantity, say 120 ounces of c. p. 
cyanide of potash is now dissolved in five gallons of hot water. This 
cyanide water is then added to 15 gallons of water in your plating tank and 
the prepared chloride of silver added thereto. The solution thus prepared 
is then well stirred and then let stand till the following day to complete 
saturation, when it is ready for use. 

Silver strike. —Now take one quart of the above solution put it into a 
crock with two pounds c. p. cyanide of potash and three quarts of water. 

Mercury dip.— One ounce of mercury dissolved in one ounce of c. p. 
nitric acid. After the mercury is dissolved, pour it into a crock containing 
four gallons of water in which has been dissolved two pounds of cyanide 
of potash. 

Articles of brass, copper or German silver are first polished or buffed, 
the same as for nickel-plating, placed in the potash to dissolve the grease, 
then rinsed in clean water, then into cyanide water, then again rinsed in 
clean water, then lightly scoured with fine pumic, again rinsed in clean 
water, then plunged into the mercury dip for an instant, rinsed again 
in clean water. Attach the wire (which is fastened to the article to be 
plated) to the plating rod on the silver strike and immersed in the liquid. 
Let it remain about ten seconds, or long enough to whiten the article, then 
quickly remove and place in the large solution until a sufficient quantity of 
silver has been deposited, when the article is then removed from the bath, 
rinsed in hot water and dried in boxwood sawdust. 

The quickest way to impart a fine finish to articles so plated is to polish 
them on a fine cotton flannel buff charged with rouge. About ten hours 
immersion will deposite a first class coating of silver. 

On the anode rod of the plating bath must be hung four strips of silver 
about 1 x 4” long by 7,” thick. In the silver strike, a piece of silver must 
also be placed. Great care must be taken in plating with silver, to use a 
very light current of electricity. There should be no effervescence at the 
article like their is in nickel-plating. When a heavy current is used, the 
silver is liable to strip or peel off. 

In plating steel or iron, great care should be taken as those metals are 
the hardest to plate, silver and iron being very antagonistic. 

The easiest and best way for the beginner is to first nickel the article, 
then place into the mercury dip, from the mercury dip into the silver strike 


and then into the silver solution, the same as for brass, etc. The mercury 
dip will require renewing occasionally as it becomes impoverished by the 
loss of mercury and evaporation. When the silver strike commences to 
work in an unsatisfactory manner, it will need a slight addition of cyanide. 
The large plating bath, if used continually, will require small additions of 
cyanide about once a week, and also one ounce of chloride of silver may be 
required to give it metallic strength. If the metal does not deposit good, 
look well to your wire connections. See that all the points of contact at 
the binding posts are perfect. If the connections are not perfect the plat- 
ing will be faulty. This precaution is absolutely necessary in plating with 
all metals. In a future issue we will describe gold-plating, the most inter- 
esting part of this art. 


To the Reader: If not a subscriber yon should subscribe for thi; 
paper. It contains more matter of merit for the price than any otlier 
mechanical journal. See our REMARKABLE offer on page 8, whick 
holds good only a short time. Don’t fail to take advantage of the best 
bargain you wiil ever strike. 





DO YOU USE VALVES ?—IF SO READ THIS. 





The Lunkenheimer patented regrinding globe, angle and check valves 
are heavy, substantial valves of superior quality, made from a special steam 
composition. They will outlast two of any ordinary make, and when worn 
in the seat can be reground, or disk replaced, thus making them as good 
asnew. As a proof of their superiority they are extensively used on Gov- 
ernment work, steamboats, locomotives, rolling mills, refineries, etc. All 
genuine valves have ‘‘ Lunkenheimer” and ‘‘(S)” cast in the valve shell, 
and are fully warranted. The accompanying cuts show these valves. 

In regrinding, the large nut is unscrewed and a little powdered sand 
and soap are placed on the disk. A wire pin is put through the hole in 





‘uk co 
Vag ops Ma 
FIG. 200. FIG. 20f. FI@. 205. 
Regrinding Globe Valve. Regrinding Angle Valve. Regrinding Check Valve. 


the disk to hold it to the stem, and the regrinding is then carried out, the 
nut being left unscrewed, so that the hub will guide the stem. 

These valves are for sale by dealers or the Lunkenheimer Brass Man- 
ufacturing Co., 25 East 8th street, Cincinnati, O. Catalogue of valuable 
and interesting specialties to be had upon application. 


Lightning Conductors. 

To the various theories concerning lightning conductors which have 
been advanced by scientists is now added that of Prof. Rowland of the 
Johns Hopkins University, who asserts that the best method is to provide 
a metal roof with an ample number of metal conductors leading to the 
ground, serving to carry off the electric bolts from the clouds; copper is 
the best material, but tin or iron will answer the purpose, and he suggests 
the placing of the conductors at the corners of a building, so that all parts 
will be equally protected. Further, lightning has no fixed portion on a 
building to strike —the stroke may fall at the centre of a roof, and, while 
it runs along the surface of a body, the body may be broken or crushed by 
the enormous pressure brought to bear upon it, in the same manner that 
an explosion of dynamite or nitro-glycerine would cause a fracture. The 
quantity of electricity in a stroke of lightning, Prof. Rowland remarks, 
is not nearly so much as passes along almost any electric wire on the street, 
but the voltage, or electrical pressure, of the street wire’ is rarely 3,000; a 
volt is the basis on which the pressure is estimated, and the voltage of the 
lightning stroke is roughly estimated at 6,000,000,000 volts—in addition to 
which appalling difference, it may be said that the current of the wire is 
constant and continuing, while the lightning dart is delivered in the one 
two-hundredth part of a second. 


Catalogues, Etc. 


The following circulars, pamphlets and catalogues have been received : 

A report of the Board of Engineer officers of the navy, on Ward’s 
Water Tube Marine Boiler. It is well illustrated. 

Merchant & Co., of Philadelphia, Pa., have issued a most artistic 
catalogue or rather souvenir, mentioning the various articles of metal goods 
they manufacture. 

‘* The Twenty Foot Channel,” is the tittle of a pamphlet written by 
W. A. Livingstone, and published by the Detroit Dry Dock Co. It gives 
some interesting facts concerning the channels of the lakes, the growth of 
lake commerce, etc. 

A pamphlet of the classification of the Department of Transportation 
Exhibits of the World’s Columbian Exposition, has been issued by the 
Director-General. 

The Eureka Tempered Copper Co., of North East Pa., have issued a 
new catalogue of their tempered copper goods. It is an interesting one. 
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{Readers are invited to use this department. All questions om mechanical and 
scientific subjects of a practical nature and of general interest will receive attention. The 
writer must give his name in full, but nothing that may identify him will be published with 
a question if he requests his name withheld. It will give the editor pleasure to assist through 
this column, all readers, if possible, and he cordially solicits practical queries.) 


(314.) H. F. M., Gypsum City, Kan., writes: ‘‘ Will you, or some 
of your readers, please give me a rule for arranging the gearsona screw- 
cutting lathe to cut 17 threads? Lead screw pitch is 10 to the inch, and the 
gears [ have are 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56 and 88. Itisa 
Barrtes No. 4% lathe. By doing so you will greatly oblige one of your 
readers at least, if not more of them.” .4.—Divide the pitch to be cut by 
pitch of the feed screw and the product is the proportional number. Then 
multiply the number of teeth on the mandrel gear by the number of teeth 
on the smaller gear of the compound pair, and the product by the propor- 
tional number, and divide the last product by the number of teeth in the 
larger compound gear, and the quotient will be teeth in gear on feed screw. 
You can not cut 17 threads to the inch with the above gears. Would be 
pleased to have any of our readers, who will, give the inquirer any informa- 
tion they think will help him. 


(315.) Eddie Howland, Cincinnati, O., writes: ‘‘ I suppose you will 
think that any boy ought to know where to go to learn to be a good machinist, 
but we were discussing it here, and many different ways were spoken of, 
but my brother told me to write to the editor of the ScteENTIFIC MACAINIST, 
which he takes. Now, I don’t want to ask about starting, for I have been 
a year at it, but whether I ought to go on a lathe, doing one job from one 
month to another, when I can get $2.1234 a day, or to continue as a ‘ cub.’ 
Some of my family want me to go on the lathe and get the higher pay, 
and really that is what I would like to do myself, but my brother thinks I 
should continue with my trade, telling me that he will get me a place in a 
small repair shop, where I will have experience on all kinds of jobs. 
Now, I ask you to tell me what to do—go on the lathe, or go in the small 
shop. I want to do the best thing for the future.” .4.—Go into the small 
repair shop, and when you get an application to leave school, where you 
will be in a small shop, and neglect your education for a job of hand work 
and imitation, pure and simple, such as much of the machine work you 
refer to is, just tell the party who makes the offer that as long as you can 
get even small pay for attending school you will not, till the course is fin- 
ished, leave it for a job of manual labor. 


(316.) J. K——a, Wadesboro, Ky., writes: ‘‘ Please be kind enough 
to inform me in the next edition of your paper the best way for cleaning 
rust off an engine. The fermer engineer let her get very rusty, and in 
some places scales of dirt and grease are found.” .4.—Soak the parts with 
strong caustic soda or lye. Itis best to do this when the engine is cold. 
Then, after washing off the lye, scour with fine emery paper. 


(317-) C. B. V——h, Portland, Me., asks: ‘‘ How would you go to 
work to harden cast iron?” 4.—There are many methods. We have 
given several in previous issues, and to avoid repetition we give another as 
tollows: Heat the iron to a cherry red, cover it with potash and dip into 
water, repeating the process several times. Pulverize the potash so that it 
will melt, and in re-heating be careful not to burn it off, or the iron will 
remain soft. 


_ (318.) J. W——n, Manitowoc, Mich. ,writes: ‘‘1. I have been a sub- 
scriber to your paper about four years and would not be without it. I 
want to ask you or some of the readers of your paper, the best way to tem- 
per planer knives to keep them straight. I have trouble with some knives 
18” and 24” long. They curl and twist every way while cooling. No. 2. 
Would like to know where I could get iron or steel balls 4” and 1” diame- 
ter; will use a great many.’’ .4.—The planer knives will not bend or 
work if you immerse them in the cooling liquid evenly all along the blade. 
2. We know of no firm that manufactures iron balls such as you speak of. 
Probably some of the foundries advertised in our columns will make them. 


(319.) L. J. B——d, Sharon, Pa., writes: ‘‘I want to glue a piece 
of leather to a piece of cast iron. I have asked a number of mechanics 
how it might be done, and have tried many receipts, but none of them 
work. Now, I would like to know if you can help me out.” 4.—To 
glue leather to iron, paint the iron with a mixture of white lead and lamp- 
black. When dry, brush it over with a cement made by soaking the best 
glue in cold water until soft, then dissolve it in vinegar at a moderate heat, 
mixing with 34 its bulk of white pine turpentine, making it the proper con- 
sistency by the addition of more vinegar. Apply when hot. 


(320.) J. M.C., New Haven, Conn., asks: ‘‘ Has there ever been 
a solder of aluminum discovered? A constant reader of your valuable 
paper would like to know.” .4.—An alloy of tin and aluminum is said to 
form an excellent solder for both metals. 





(321.) Oscar May, Terre Haute, Ind., asks: ‘‘ What can be done 
to keep glass from being blurred by condensed steam ?” .4.—A thin coating 
of glycerine on both sides of a pane of glass will prevent the condensation 
of steam that would otherwise obscure it by rendering it translycent. 
Engineers, surveyors and others who use scientific instruments in a moist 
atmosphere will find this worth knowing. 


(322.) C. B. Perkins, Detroit, Mich., writes: ‘‘How can the ink 
on drawings be prevented from running, when they come in contact with 
dampness, or receive a color wash?” .4.—When a color wash or damp- 
ness comes in contact with the lines in a drawing, the india ink is apt to 
become blured or run. This may be prevented by dissolving in the water 


used for rubbing up the ink, about 8 grains of bichromate of potassium, to 
every ounce of water. 


(323.) John Dover, Cleveland, O., writes: ‘‘ Would be pleased to 
have you tell me through ‘Questions and Answers,’ whether zinc will melt, 
and how much it will expand.” .4.—We cannot answer this question fully 
and explicitly without devoting too much space, but it will probably be 
sufficient for the inquirer to know that zinc will expand with heat until it 
melts, and that a bar of hammered zinc, six inches long, will expand one- 
tenth of an inch in being raised to the temperture of 100° Fah. 


(324.) ‘Interested Reader,” Richmond, Va., asks: ‘‘ How may 
varnish be removed from wood?” .4.—To remove varnish from wood 
apply a mixture of one teaspoonful of spirits of wine and 34 teaspoonful of 
turpentine. If not strong enough add more spirits of wine. 


THE MORAL RIGHT. 





BY FRED H. COLVIN. 

We often see discussions regarding the legal rights of both employers 
and employed, and the law in such cases having been expounded by 
eminent authorities, it would be useless for me to attack that problem. 

But legal right is not all by any meavs, and there is a factor in the 
problem of measuring out justice that is too often neglected ; by that I mean 
moral right, the observance of which is true justice. 

There appeared some time ago in the American Machinist an insurance 
scheme, proposed by Brownell & Co., of Dayton, O., which appeared on 
the face to be a very good and thoughtful plan for the protection of their 
employes, but which proved to be a plan of the compulsory type in which 
you must be protected whether you wish to or not. 

In the issue of December 11th, the compulsory idea was thoroughly 
discussed and it was with great pleasure that I read the just and manly 
criticism of the proposed coercion. 

This brings us to the direct question of moral right or obligation. 

Any one has the legal right to formulate any code of rules for his own 
employes, and they can either obey them or go elsewhere for work, but 
has any man a moral right to compel men to obey some arbitrary set of 
regulations that are unjust as well as unwise ? 

There are many factories that have rules and regulations that are as 
unjust as any of the‘‘ Blue Laws ” of the old Puritanical days. Among them 
is the Keystone Watch Co. who will not employ any boy who is not con- 
nected with some Sunday-school, or recommended by some teacher of the 
same. 

This may be legal, but is it right ? 

Is it right to prevent any one from earning a living because he hap- 
pens to hold views different from the proprietor or from the public gener- 
ally ? 

This is persecution for opinion’s sake, and is denounced by all fair- 
minded men, regardless of sect or country. The sects that uphold it are not 
composed of men of the highest type of intellect or manhood. 

Persecution applies to many of the restrictions that are placed on men 
by foremen or proprietors in little. matters that infringe one’s liberties with- 
ia benefiting any one, merely to satisfy some whim of the petty tyrant in 
charge. 

To try to prevent an employe from joining any organization is a form 
of this ever-present persecution that is often attempted, and for which there 
is no reasonable excuse. 

That any number of men may join together in any enterprise is an 
acknowledged right, and does this not apply to all men with equal force as 
long as the laws are not violated ? 

It will not do to say that there is danger of it, for all men are innocent 
until proven guilty, and this must apply to all classes or to none. 

While the right to organize must be given to all, the injustice of con- 
spiracy cannot be too strongly condemned, and the organizations that 
allow this form of injustice are as much to be condemned as the employers 
in the cases before mentioned. In no place more than this is the old saying 
of ‘‘ put yourself in his place” more applicable. 

In order to more fully illustrate the subject in hand I will mention 
one or two cases that have come to my notice, the first of which is as 
follows : . 

A shop was heated, or supposed to be heated, by steam, and yet was . 
often so cold that the thermometer stood at 38° to 44°, and men were ex- | 
pected to be ready to commence work on time as usual. 

Every one knows the danger of even partly undressing in a cold room, 
yet this must be done here in order to work at all. 

The question is, whether the proprietor is not morally responsible for 
all sickness caused by such an inhuman state of affairs, or whether the man 
is in fault for undertaking work under such circumstances. 

But this can easily be settled, I think, for in a measure the workman: 
is compelled to work, if possible, in order to provide for the one’s depend- 
ent on him and cannot leave a jobas easily as might be imagined. 

Then it seems that the proprietor, and he alone, is at fault, for it lies in 
his power to make the shop rooms comfortable and healthful; the penalty 
for negleoting the same is, or should be, the contempt of every lover of 
justice. 

Such small and miserly actions seem hardly credible, yet they are 
practiced every day in every city in the land, and usually by the very men 
whose names head the subscription list of churches or are donors for the 
conversion of the heathen. To all such the motto ‘‘ Be just before you are 
generous ” is doubly applicable. 

There are two sides to every story, and this applies to shops as well 
as anywhere, and the question of ‘‘nght” is not confined to one side of 
the case. : 

It often happens that the men are guilty of injustice, either in demands 
or in lack of interest in their work, and to them as well as the employer 
this appeals. 


SCIENTIFIC 


It is often asked ‘‘ What is liberty ?” and the best answer I know of is 
the oft-repeated one, ‘‘Allow every one the same rights that you ask for 
yourself,” or ‘‘ Respect in others the rights that you demand for yourself.” 
Either is good, and fills the bill exactly. . 

But it is sometimes asked, of what use is any organization if it cannot 
use the weapons of boycott or combination, as is usually done in most labor 
organizations of to-day, and the answer must be that argument or moral 
suasion must ultimately be the manner of settling all difficulties, whether it 
be between nations or individuals. 

The influence of surroundings on the actions of men in all walks of 
life can hardly be over-estimated. In other words, the moral influence is 
strong enough to alter the actions of a man in many cases, and too often the 
intention to act in a thoroughly just manner is made to conform to the 
actions of those around him. 

The moral right of any man to curtail or deny the liberty of another is 
questioned by all thinkers even though the law may give its sanction to the 
act, and it is the recognition of this right that must settle all labor as well 
as other difficulties. 

The right to discharge a man without cause is also questioned, or with- 
out informing him of the cause of his dismissal from service. 


New Catalogues. 
The new catalogue, illustrated, entitled ‘‘The Graphite Productions 
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of the Joseph Dixon Crucible Co.,” is a very neat one and shows the great 
enterprise and progress of that firm. It gives the latest details of Dixon's 
Graphite Lubricants, Dixon’s Crucibles and Stove Polish, Dixon’s Plum- 
bago Faciogs, Dixon’s ‘‘Silica-Graphite” Paints, Dixon’s ‘‘ American 
Graphite” Pencils (with one of which this is written), and other manu- 
factures. It is a neat volume. 


The second edition of ‘‘ Rapid Lathe Work,’ by The Jones & Lam- 
son Machine Co., of Springfield, Vt., is before us, It is, in the first 
place, a very artistic work. It gives information that every lathe owner 
and user should read, for it will be to his profit todo so. The finest kind 
of illustrations are used, and the chapter ‘‘Comparisons between the flat 
turret lathe and turret lathes of other makers,” is especially instructive. 
The samples of work done will alone well repay the trouble of sending 
for one. ‘Take it altogether, ‘‘ Rapid Lathe Work’’ is something every 
reader should have. It can be procured by simply dropping a postal card 
to The Jones & Lamson Machine Co., Lock Box 61, Springfield, Vt., 
and mentioning this paper. 


The latest catalogue of the J. Stevens Arms & Tool Co. isa fine one. 
It will pay any mechanic to have one. The agency for Stevens’ tools in a 
shop is worth a good deal toa live man. Mechanics will do well to write 
for prices, Address, J. Stevens Arms & Tool Co., Box 216, Chicoppee 
Falls, Mass., and mention this paper. The regular advertisement of this 
‘company is on the 16th page. 


The calendars of the Universal Radial Drill Co., of Ciacinnati, O. 
come this year in more artistic form than ever. The editor of the ScIEN- 
TIFIC MACHINIST changes his every month, hanging in place of the old one 
the new one that always arrives promptly from the Universal R. D. Co. 
The pictures of the tools of the company on these calendars are neat and 
first-class, like the machines they represent. 


In Court. 

THE case of Geo. Faulhaber zs. Chas. Roehr & Sons was heard in 
the U. S. Circuit Court, in this city, on Monday last, and a preliminary 
injunction entered against the defendants. This is to restrain them from 
manufacturing what is known as the ‘‘True Curve Circular Pew.” 
Messrs. M. D. & L. L. Leggett and A. E. Lynch, of Cleveland, attorneys 
in patent law, represented the complainant, Mr. Faulhaber, the inventor 
of the pew. 
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BOLTS AND SCREW THREADS.—V. 





BY EDWIN WOODWARD. 


Ifa solid thread tool is used and the work will admit of it, use a 
straight tool, Figs. 6 and 6° showing top and side views respectively. 
But. if the thread runs up to a shoulder or collar a bent tool must be used. 
Obviously the tool must bend either right or left-—the direction being 
determined by the position of the thread—whether on the right or left of 
the shoulder. Fig. 7 represents a bent tool for cutting threads on the right 
side ofa collar. The bend permits the point of the tool to be brought up 
at right angles with the work, and admits of the carriage and tool post 
being far enough to the side to give ample clearance, as shown in Fig. 8, 
which also illustrates the manner of setting the tool correctly by means of 
the center-gauge, Fig. 8°. 

That little tool, the center-gauge, is absolutely indespensable to the 
latheman, if accurate threads are desired. It is not only essential in set- 
ting the tool square with the work but it is equally necessary in maintain- 
ing the angle of the cutting edges ofthe.tool. Though taking its name from 
its office of keeping the lathe centres the coned shape, it is eminently a 
thread tool, being probably used to test the truth of the thread or tool a 
score of times to once on the lathe centres. 

In grinding a thread tool sufficient clearance must be given to the side 
of the tool that in advancing with the quickness of the thread that the side 
may not touch the thread, but be back 
of the cutting edge two or three de- 
grees, as the angle of the thread re- 
quires. Tools for right and left threads 
—one must necessarily be the opposite 
of the other, although it is the practice 
of some workmen to grind the tool with 
sufficient clearance on each side to be 
used for both. But the practice greatly 
weakens the tool, which at best is the 
frailest of all the lathe tools, and is there- 
fore not advocated. Nothing is lost by 
having a tool for each, and then they 
may be the most perfect of their kind. 
In grinding the angles on the tool the 
thread-gauge should be placed parallel 
with the body of the tool to test its angle, 
as shown in Fig. 9. If placed in line 
with the cutting edges, as Fig. ro, the 
angle will not be correct, but will be 
more thar 60°, the increase being de- 
pendent on the height the gauge is ele- 
vated. 

As a rule, but little top rake is given 
to thread tools, for, as before stated, 
the tool is weak at best, and top rake 
still reduces its limited strength,and if 
given it is better done after the sides are 
ground. In setting the tool its height 
should be such as will bring the cutting 
edge on a level with the center of the 
work. If level with the center the thread will be cut the right angle. If 
set below, the effect will be the same that holding the center gauge at an 
angle with the tool in grinding has, viz., the thread will not be deep 
enough, the angles of its faces being more than 60°. Setting above the 
center has the same effect, if it 1s done. However, this is not so often 
done, the clearance usually being not sufficient to cut freely ; but the dam- 
aging error in this respect is the tendency of the tool or work to spring—the 
tool gouges, tears out and spoils the work, or breaks the point off the 
tool. | 

In setting the tool fer a taper thread, the tool must not be set square 
with the surface of the work—a thread something of the nature of a re- 
versed ratchet thread would thus be formed—but should be set square with 
the center of the work. In lathes having a taper attachment this is easily 
accomplished by placing the center gauge on the projecting end of the tail 
spindle to set the tool by, if the work has no parallel surfaces, and with the 
set-over tail stock the same end is accomplished by placing between the 
centers, in place of the taper work, a parallel piece the same length, and 
set the tool from its surface. If the taper work has a straight portion to it, 
apply the center gauge to that portion. 

In setting the bent thread tool, it will be observed that as the thrust of 
the tool is not in the direct line of resistance between the work and the 
tool post it has atendency to twist or turn from its hold and thus destroy 
the angle, and the coned pitch of the thread, which will be greater if the 
point be ahead of the carriage, and less, if itis behind. To obviate this in 
a measure when setting the tool, turn the tool post around till the side of 
the slot abuts against the back of the tool at the cutting end, while its 
oppoets side bears against the front side ofthe tool, at the back 
end. 

The tool should be flat on the bottom or it is liable to tip or roll in conse- 
quence of the side strain. All thread tools, straight or bent, as well as 
turning tools, should be slightly curved: on the bottom side as shown in 
Fig. 12, that its bearing may be sure to be well out from the tool post and 
so reduce the liability to tip as much as possible. In screw cutting no 
precaution that adds to the stability is wasted. The centers in work after 
being drilled should be countersunk to the true angle. It is slop-shop 
workmen that fit up the centers drilled by driving in a center punch to 
countersink. Center punches may be ground the true angle, but are never 
round, and no matter how often they are turned in driving, the lathe center 
will show up the irregularities in one or two revolutions, and where the 
loose plaee comes will hrow over and make the work out of round. 
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Old vs. Young Mechanics. 
EDITOR SCIENTIFIC MACHINIST : 

Antipathy, perhaps, is a severe term to express the feeling that exists 
in the shops and elsewhere between the old and young mechanics of the 
present age. Nevertheless, such is the case, and it requires no great 
amount of study or observation to detect 1t when these two classes come in 
contact. It isnot my purpose in this writing to say why there is such a 
feeling, but to say it should not beso, and to suggest that a few moments’ 
thought and reason on the part of the older workman would largely do 
away with this, in many cases benefit the young man, and adorn the for- 
mer with that manly bearing he should possess. 

The young mang, in serving his time and long after, meets with many 
disadvantages in the way of not having done, or not even having seen done, 
the work he is now asked to do. With his limited experience he naturally 
' goes at it in an awkward manner, and right here is where the older and 
more experienced hand has the opportunity of showing that charitable feel- 
ing that should characterize and control the human race, by approaching 
him and offering his assistance, and not allow this feeling of superiority and 
opposition to influence his action. 

And, again, care and judgment should be exercised in approaching the 
inexperienced shop-mate so as to cause no offense, and I feel quite 
sure when he realizes how you so ably assisted him, he will always, in the 
future, appreciate the kindness and respect you have shown him, and at 
some time later on perhaps it will be profitable and convenient to exchange 
ideas with this young man. For this reason and many more, this feeling 
should not exist, and if the older mechanic of to-day would take this view 
of the matter there would be no such feeling. On the other hand, it is not 
impossible for the young man to have in him the making of a better 
mechanic than any of his associates, and, therefore, need no assistance. In 
this case he will in all probability be given the choice or particular work of 
the shop. Itis then very easyto detect this stored enmity, and it comes 
forth in such expressions as ‘‘he’s a pet of the boss,” or ‘‘ he has rich rela- 
tives, which gives him preference,” etc. And I say to those who use such 
language, you show not only your malice but ignorance also, and destroy 
any good quality you might have in other directions. 

It is much more becoming the older mechanic to encourage the young 
man, and accept the situation philosophically. 

A very few years ago, a gentleman of my acquaintance was called in 
a large manufacturing establishment by the proprietor to pass opinion on 
some shafting which had just been put up by one of the oldest machinists 
in the city. It consisted of two lengths of 214” and 12 and 16 feet long, set 
at right angles, connected by a pair of miter wheels, and inconsequence ef 
their making such a racket the shafting was standing still. As it was 
always his custom to be very cautious in expressing an opinion on the work 
of others, he suggested the mechanic who put it up be called in. This the 
party said he had done, and was waiting for him, but wanted the opinion 
of some other mechanic, as the contractor had pronounced this shafting all 
right. Upon his request my friend, with the assistance of the engineer, 
removed the pulley and gearing and took the measurements generally used 
in such cases. When through he pronounced the shafting 25%” out of line, 
as we term it. And to his surprise, as he addressed the proprietor, there 
stood the gentleman who had put in the job, with a square on his shoulder 
about 4x6 feet, and the only recognition my friend received from him was 
the expression, ‘‘I do not want boys to inspect my work.” 

In conclusion I should like to say that my friend was called again by 
the proprietor to adjust the shafting just spoken of, according to his method, 
and when done it was quite satisfactory. This is the way he did it. After 
removing the gear and pulley he used a steel tape to get the exact lengths 
of shafting, which was 16 feet and 12 feet, bringing the endstogether. He 
used the familiar rule in square root to find the hypothenuse of a right 
angle triangle, which is to extract the square root of the sums of the known 
sides to find the third, or hypothenuse, mathematically expressed: 

123 -++ 163 = 400 4/400 = 20 feet. 
So, 20 feet was the distance that it should have measured at the hypothenuse 
to make the shafting at perfect right angle, and to run smooth, whereas the 
distance was 20 feet 25%”, thus causing the trouble. 
E. DE UNGER. 








Please Explain. 
EDITOR SCVENTIFIC MACHINIST : | 

I read with interest the article by J. J. Sand, and think the kink of 
making the screw driver handle or shank straight, a good one. They will 
certainly hold more and be less liable to turn than when tapered in the 
usual way. 

However, hts worm-wheel part did not quite strike my fancy. Now, 
as we have to cut the hob in our lathe, why can we not cut the worm 
there as well as to cut the hob for the wheel, and then cut the screw by a 
worm? Will Mr. Sand please explain, and also describe cutting the worm 
by the use of a hob, and tell us where the great advantage comes in? 

I always believe in asking questions when you want to know any- 
thing, and not be afraid of showing somebody that you don’t know it all. 
Nobody thinks you do, and you are only deceiving yourself when you 
think they do. It will be to the interest of all the readers to discuss the 
articles that appear, if anything is presented that does not agree with our 
ideas on the subject. 

The kinks and ideas that come out of the little shop are oftentimes the 
best, so do not think that because you work in a small shop you cannot 
write anything that all the rest don’t know, You can give them points on 


much of their own work, for you have had to use brains as well as tools; 
had to think out each job, while they have had the tools all provided, and 
only to go ahead and do the work. 

You who are in this worm-wheel business or gear-wheel business; 
come and tell us all, Mr. Sand included, how you do your work. We can 
all learn something, even if we do know part of what you write, and every 
little kink counts when it comes to making up a man’s store of useful 
knowledge. Don’t be bashful, but let us hear from you. H. L. Chap 
man’s drawing board kink was well appreciated, also the soldering board. 
Send more of them—they are all useful. FRANK LYNN. 


To the Reader: If not a subscriber you should subscribe for this 
paper. It contains more matter of merit for the price than any other 
mechanical journal. See our REMARKABLE offer on page 8, which 
holds good only a short time. Don’t fail te take advantage of the best 
bargain you will ever strike. 


The Meyer Recarburising Pracess. 

In the Gente Civil, M. E. Demenge describes a method of direct recarbur- 
ising ueed by Herr Meyer, at the Dudelangen works, in the grand-duchy of 
Luxemburg, as applied to rail steel. Finely powdered anthracite mixed with 
Io per cent. of milk of lime is molded by hand into bricks of ordinary build- 
ing size, which are allowed to dry for a few months. When the charge in the 
basic converter is shown to be sufficiently dephosphorised by the ordinary 
methed of testing, the slag is removed, and ferromanganese, with 80 per cent. 
of manganese, in the right proportion for deoxidising the overblown metal 
(0.5 per cent., or 90 lb. for an 8 ton charge), is thrown in, a few minutes being 
allowed to enable it to melt and diffuse through the mass. During this time 
the ladle is prepared by throwing in 90 Ib. of the anthracite bricks, which are 
crushed by a rammer and distributed uniformly over the bottom. In pouring 
the charge, a workman is placed on each side of the crane platform with a rake 
covered with refractory material, in order to prevent the slag in the converter 
flowing out with the metal, and the foreman, by means of the hydraulic 
mechanism, keeps the ladle slightly on the move both longitudinally and 
transversely, in order that the jet may impinge upon different parts of the 
surface successively. A violent reaction and evolution of carbonic oxide takes 
place when the metal meets the carbon, and for this reason the pouring must 
be done slowly at first in order to prevent the ladle from boiling over; but at 
a later period the reaction is beneficial for the stirring action of the gas pro- 
motes uniformity in the finished steel. When the casting is completed a por: 
tion of the slag is allowed to follow, so as to protect the metal against the 
action of the air, and the teeming into the ingot molds follow at once. The 
ingots obtained are perfectly sound and compact. A cast intended for rail 
making of the following composition :—Carbon, 0 52; manganese, 0.45; phos- 
phorus, 0.075; silicon, 0.00; and sulphur, 0.013 per cent.—gives a tensile. 
strength of 40.13 tons per square inch, with 18.5 per cent. elongation. The 
same process has been successfully applied to the production of the hardest 
steels with 1.5 per cent. of carbon. The economy realised is considerable a: 
compared with the method of recarburising with spiegel, 12 cwt. of the latter 
metal, which was formerly required for an 8-ton charge, being now replaced 
by 1 cwt. of dry coke, and the amount of ferro-manganese required is also. 
reduced by ene-half. 


Is Iron Rust a Cause of Fire? | 
When oxide of iron is placed in contact with timber excluded from the 

atmosphere, and aided by a slightly increased temperature, the oxide will 
part with its oxygen, aud is converted into very finely divided particles of 
metallic iron having such an affinity for oxygen that, when afterwards 
exposed to the action of the atmosphere from any cause, oxygen is 50 
rapidly absorbed that these particles become suddenly red-hot, and if in 
sufficient quantity will produce a temperature far beyond the ignition 
point of dry timber. Wherever iron pipes are employed for the circulation 
of any heated medium, whether hot water, hot air or steam, and the pipes 
are allowed to become rusty, in close contact with timber, it is only necessary 
to suppose that under these circumstances the particles of metallic iron 
become exposed to the action of the atmosphere—and this may occur from the 
mere expansion or contraction of the pipes—in order to account for many 
of the fires which periodically take place at the commencement of the Winter 
season. 
















New Uses for Compressed Air. 

A company in Paris for the supply of compressed air have made an im 
portant new departure in the inauguration of a large factory at the Po 
D'Ivry for the purpose of placing a regular supply of compreseed air at the dis} 
posal of consumers in every part of the capital. By this means private in 
viduale, as well as manufacturing houses, can have motive power laid ont 
their dwellings or workshops, and adapted to their requirements. The air 
compressed and distributed through underground pipes by machines of 2, 
horse power. Over 20,000 horse-power is provided, and 400,000 cubic mete 
of compressed air can be turned ont per day. The supply is at present chiefly 
used for electric light production. 


Accumulation of Electricity by Gravity. 

It is reported that the Northern Railway Co. of France will make experi- 
ments with an electric locomotive on their line from Paris to St. Denis. Os 
this line the trip in one direction being all down grade, does not require the 
use of a locomotive. The experiments are being made with a view of being 
able to keep the motors in motion on the down grade and restere to the bat- 
teries a portion of the power generated by the gravity of the train, thus saving 
a great amount of energy which under ordinary circumstances would be 
entirely lost. 
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A NOVEL OSCILLATING STEAM-ENGINE.. 

William Thomas, of Ovington, Ill, was granted (December 1, 1891) a patent 
on a novel oscillating engine, herewith shown : 

In the accompanying cuts, Fig. 1 isa sectional view, taken on the line I I 
of Fig. 2 and regarded in the direction indicated by the arrows, of the single 
form of my improved oscillating reversible valveless steam engine. Fig. 2 is 
a similar view of the same, the section being taken at the line 2 2 on Fig. 1 
and regarded in the direction indicated by the arrows, with the cylinder repre- 
sented in elevation. Fig. 3 is a sectional plan view of the same, taken on the 
line 3 3 of Fig. 2 and regarded in the direction indicated by the arrows. 

The principle involved in this engine is that of having the steam-cylinder 
or any desired number of such cylinders, each provided with two steam-pase- 
ages leading, respectively, to opposite sides of the piston, connected at its 
piston-rod with a crank on the shaft to be driven and suspended to oscillate 
on a stationary hollow pin, forming the steam-chest, divided by a diaphragm 
longitudinally into twe chambers, each provided with two ports, caused by 





four-way throttle F. A steam-duct /leads frem the cylindrical opening in the 
cylinder-head #, housing the hollow pin. C, and froma peint above the dia- 
phragm r down through the wall of the cylinder Dinto the latter below the 
limit of the downstroke of the piston E. A vertically-short duct /” extends 
from below the pin C into the cylinder D above the piston therein. 

The operation is as follows: With the four-way throttle F turned to the 
position most clearly represented in Fig. 3, steam is entering the steam-chest 
chamber s, the duct /’ then eventually (when the crank is moved beyond the 
center) coinciding with the port ’, the ports and o’ being closed by the 
head #, and the passage / coinciding with the port o when the duct / coin- 
cides with the port ’. Then the steam frem the chamber s will enter the 
cylinder D against the upper side of the piston therein, driving the shaft B, 
and the downward stroke of the piston will force any steam previously 
admitted behind it out of the cylinder through the passage / into the exhaust- 
chamber +, whence it will escape through the passage 7* and throttle F out of 
the pipe g. The movement thus described throws the crank-shaft half-way | 
around beyond a dead-center, and the completion of its throw oscillates the 





























Se 
—____+ ie : 
iy / Ut!) Yy4, 7 
Ye ne Px 4 
“~% wii Bal 
4 . , 












A NOVEL OSCILLATING STEAM ENGINE. 


the oscillations of the cylinder to coincide simultaneously in pairs with the 
sald steam-passages, whereby the steam enters each cylinder alternately 
against and exhausts alternately from opposite sides of the piston from ports 
caused to open into the cylinder by its oscillating movements. 

A, Figs. 1 to 3. is the supporting frame, having journaled in suitable bear- 
ings near its base a crank-shaft B. Ia the upper portion of the frame, extend- 
ing paralle)] with the crank-shaft, is a rigid hollow pin C, divided longitudinally 
by adiaphragm 7 into two chambers s and x, either of which affords the steam- 
chamber, while the other is for the exhaust, and at the opposite upper sides of 
the diaphragm are the ports 9 and 0, while at its opposite lower sides are the 
ports #’ and o’. D is a steam-cylinder having a thick upper head 2, provided 
with a cylindrical transverse opening in which the pin C fite snugly. E is the 
pisten, the rod of which passes through the cylinder-head »’, (where a 
suitable stuffing-box / is provided, as indicated,) and is connected by a yoke 4 
with the crank on the shaft B, the crank also carrying a counter-weight w for 
the cylinder. At one end of the hollow pin C (the opposite end being closed) 
is a head 4, having at its outer extremity a steam-supply passage #, from near 
which extends branch passages 7’ and 37, respectively, into the chambers s and 
*,and g is the exhaust-pipe leading transversely from near the center of the 
head 4, where a short passage s* branches from it into a chamber containing a 


cylinder D back, bringing the duct /’ to the port 0’, leading into the exhaust- 
chamber x, the port # leading from the steam-chamber to the passage / and 
effecting closure of the ports o and ~’, whereby the steam enters below the 
piston and that above it is exhausted. Thus the oscillations of the cylinder 
D continue and rotate the crank shaft. 


Clyde Shipbuilding in 1891. 

The returna of shipbuilding on the Clyde during the year 1891 show that 
while the shipbuilding trade has been fairly brisk throughout the year, the 
total value of the output shows a decrease. The estimated total value is 
returned at £8,000,000 as compared with 49,400,000 for the year 1890. The 
cause of this large falling off in value is attributed to the large increase in 
sailing tonnage, fully 40,000 tons, and the large decline in steam tonnage, fully 
82,000 tons; and also to the lower value paid for material. Wages, however, 
have been about as high as in the year 1890. War vessels launched on the 
Clyde during the past year present an aggregate tonnage of 15,267, showing an 
increase of 6,016 tons, and of these, four swift cruisers for the British Govern- 
ment aggregated 14,400 tons. There was also a cruiser for the Canadian Gov- 
ernment, for the St. Lawrence; and another for the Egytian Government, for 
Custome protective purposes. The total number of vessels launched on the 
Clyde, was 373, Of 322,010 tons.—[Iron and Steel Trades Journal, London. 
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A SET OF FINE TOOLS. 


A True Story. 








BY WM. HARRISON. 


[Let not the reader whose taste does not run to that which diverts as well 
as instructs the d, and who shuns fiction as unprofitable stuff, think that 
he will violate his custom by perusing Mr. Harrison’s paper. It is essentially 
true, and those who skip it will miss a narrative that substantiates the saying 
that “Truth is stranger than fiction.”—Ep.] 





Charles C. Adams was in many respects a very remarkable and a very 
unfortunate young man. He was entirely exemplary in his habits, and was 
industrious to atault. He was‘a first-class machinist and mechanic, and was 
a lecturer in a scientific school. He was known as an original genius every- 
where he went. 

In these respects he was fortunate. But he was an inventor, and had kept 
himself and his tamily in poverty, trying to make fortunes ont of the ideas he 
evolved from his prolific brain and got patented. Hewas about thirty years 
old, and had more than a hundred letters-patent bulging out of the drawers 
of his dresser. He could not learn from experience and quit putting mon 
in them, but kept right on. The trouble witn him was, not that he persiste 
but that he had so much confidence in some devices utterly impracticable. If 
he had stuck to one really good thing, he would have deserved commendation, 
but, although one of the brightest minds 1n the West, he could not see what 
was and what was not commercially valuable. 

His friends deplored his weakness and endeavored to gently direct him 
aright, but it was to no purpose. He was grateful for their g offices, but 
did not reform. 

. But his fertility did not exhaust, and at last he brought forth an invention 
that his acquaintances admitted was a wonder. It wonld be betraying confi- 
dence and serve no good purpose to tell what it was, further than the general 
statement that it was a machine that performed what had not before been per- 
formed by mechaxziesm or by hand, in an extensive line of manufacturing busi- 


ness. 

But Mr. Adams found himself in the saddest condition he had ever known 
when this patent was granted. He had worked himself sick, and was reduced 
to the most distressing penury. He had his aged father and mother and an 
invalid sister tosupport. He often reproached himeelf for not abandoning his 
inventing and inventions to devote his means to the addition of comforts to 
those dependent upon him, and now he felt his mistake more keenly than ever. 
Still, he could no longer doubt, and was assured by men of sound judgment 
that he had a machine worth a fortune, if properly handled. But he needed a 
little money to push it. Without some he could not even sell it for what his 
patent cost. With a small amount he could have a larger machine built, and 
when the manufacturers, whose business it concerned, saw it in actual opera- 
tion, he certainly could get something for it. But no one he approached would 
advance him any funds, and none of his friends at the schoo! had the neces- 

means. 

If he had not been ill he could seon earn the money, but he was confined 
to the house, and had been for weeks. True, he was improving, and could 
now write lectures for some of the students to read, but this brought him very 
little. There was not sufficient in the house to keep them from hunger. 

It was Saturday night. Hie old mother had spread the table and placed 
theron a crust of bread, hardly fit to eat and not large enough to satisfy even a 
sick man. They all urged him to partake, but he sat at the window gazing 
into the forlorn street, an expression of acute pain, of despair and desperation 
fixed upon his square, smooth face. He was proud. He had refrained from 
asking assistance a second time of his friends, hoping that it might not be 
necessary. But there were his parents and sister actually starving, and himeelf 
sick. 


Charles C. Adams bowed his head and groaned aloud. Then he straight- 
ened himself up, reached his coat, put it on, and went out into the cold night 
alr—to beg. He might have secured means by sending to any one of a dozen 
he knew of, but he was crazed by his poignant remorse and sorrow and scarcely 
realized what he did. 

The first person he met was a well-dressed man of about his own age, who 
was looking sharply at the numbera on the row of small houses. Charles 
could scarcely summon courage to make his humiliating request. But, as the 
man passed him, he stammeredout: ‘ Pardon me, sir, but, but—were you look- 
ing tor some particular place?” His courage had failed him, even afver 
getting started. The mau glanced searchingly at him and said: “Yes,sir. I 
am looking for the residence ot Charles C. Adams.” Charles staggered in sur- 
prise and a ray of hope glimmered forth. He took the gentleman into the 
house. The latter asked fora private interview, and the rest of the family 
retired to the kitchen, notwithstanding the gentleman’s protest. 

The card he handed the inventor bore the name, John W. Elis. Mr. Ellis 
was a cultivated man, very neatly attired. He explained that he was looking 
for some mechauic to do a job of fine work. He wanted one on whose honor 
he could rely as well as his skill, for he was the agent of a number of individ- 
uals who had control of the drawings of an invention that would be considered 
the most remarkable of the age and must be worth millions. They wanted 
some tools made with which to work on a model. There niust be absolute 
secrecy, at any price. Money was no object. They wanted the instruments at 
once. He couid make them at home, in his experimenting room. No exertion 
was needed, and the doctor could not object to the light work it would require 
for skill only was necessary. : 

“Consider, Mr. Adams,” said Mr. Ellis, “that the parties getting up this 
device are confident that it is worth more than the patents of Alex. Graham 
Bell, and you will readily understand why we are so careful, even in getting 
the tools made with which the model is to be built. Now, you are, if you do 
this for me, to take the drawings, which I will send you Monday, and make 
the tools. They will be fully explanatory. You are to promise me not to 
speak of this interview nor of the drawings or tools to any one, no matter 
what you may think—not even to me, for if you begin talking about it you 
may not be able to break off. It may take you a week—not longer. If you 
wish to see me at any time you have only to call at the House (the best 
hotel] in that town) or at the Young Men’s Christian Association. What do 
you say? Shall I have to look further? 

Charley Adame was entranced. Here was manna from the skies, right 
before him. Should he let the young man look further when they were starv- 
ing at home? He would deserve to be hung if he did—and euch a nice fellow, 
too. Undoubtedly if the invention became succesaful they might employ him 
regularly. But, it he got some money for his work, which the young man 
said could be done at home, his own invention could perhaps be pushed. 

These were the thoughts that shot through the inventor’s brain, in five 
seconds, while clearing his throat to say: “Certainly, sir. I would be very 
grateful for such employment. Leave me your drawings, and I promise 
you that I shall never lisp a word to any living person.” 

“That assurance is sufficient,” said Mr. Ellie, as he took out a 
book. He drew forth five biils, and laid them on Mr. Adam’s knee, say 
he did so: “ You shall have as much more when they are finished.” 
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“ Thanks, thanks, my dear sir. I hardly feel like taking this before any 
work is done,’’ replied Charley. 

“That is all right, it binds the agreement,” returned Mr. Ellie, rising and 
leaving, but first repeating that the drawings would be sent on Monday. 

“Mother! Father! Alice!” cried Charley, in childish joy, ranning into 
the kitchen and shaking the five bills in the haggard, eager faces of his par- 
ents and sister. ‘I have got five dollars. Just think what we will have. Give 
me the basket. The grocery is still open.” 

While his mother hastened for the basket, the old father aud thin, wan 
sister Alice came close to Charley to look at the first money they had seen for 
three months. 

“What!” said Alice. “Five dollars, Charley? He must have made an 
ert tr as What shail we do? Each one of these is a hundred-dollar 

They all stood dumfoundered, for it was so. 

[To be continued.) 


Notice of Removal. 


The General Offices of the N. Y., C. & St. L. R. R. Co., formerly occupying 
the Hoyt Block, corner of Bank and St. Clair Sts., will on and after Monday, 
Tanuary 25th, 1892, occupying the fourth and fifth floors of the Hickex Block, 
northwest corner of Euclid Ave. and Erie St. Temporary entrance, north 
end of building on Erie St. 





THE ELECTRIC LIGHTER. 





One of the most delightful of the minor accessories that electricity 
furnishes to the household is the newly-invented ‘‘ Electric Lighter.”” This 
is a beautiful ornament for the parlor, dining-room or chamber, always 
instantly responsive to acall for light and of valuable service in other 
ways to the family. 

It is operated by pressing the little button seen at the top of the centre 
rod, when the light instantly appears at the opening under the ornament 
upon the upper band. It is made of highly 
polished nickel plate, is but six inches high 
and occupies only six square inches on the 
table or mantel. Its construction isso simple 
it can be readily taken to pieces and as easily 
readjusted to working order. It needs no 
wires or connections, the current of electricity 
wi ng being generated by chemical action within 
b St the Ge AN the cylinder. It is perfectly safe, always 

roy BAN secure, and a child can operate it. 

The material used in the battery is sold 
by every druggist, and a charge costing but 
ten cents is sufficient to keep it in constant 
service for thirty to sixty days. With usual 
care it will last a lifetime, and if it should 
become disabled by an unfortunate tumble, 
any damaged part can be replaced at trifling expense. Its construction is 
so handsome and ornamental it will readily find its place among the bric-a 
brac of the choicest apartments and is easily portable from room to room. 

It will be found a most desirable companion for the merchant or law- 
yer in his office, the professional man in his study, the student in his lodg- 
ings, as well as the housewife, and its neatness and quick responsiveness 
will recommend it to all. 

It is manufactured and sold by the Barr Electric Manufacturing Co., 
at Nos. 17 and 19 Broadway, New York. The price is $5, a veritable 
trifle when its beauty and service are considered. . 

Though originally designed simply for a lighter, it has been found 
practicable to add several useful accessories. A medical coil with hand 
electrodes can be readily attached, by which either gentle or sharp electric 
shocks can be given to a member of the family afflicted with nervous affec- 
tions, rheumatism, neuralgia, lumbago, sciatica, headache, etc. This 
attachment can also be connected by wire to the doors and windows of 
the house, thus providing the homestead with a complete and perfectly 
reliable electric burglar alarm, or if in a city, it can be connected with a 
street wire to the nearest police station. The price of the medical coil is 
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3.50. 

Another adjunct is the call bell, whichis also easily adjustable and: 
operated by pushing down the central rod, as in a dinner table or call 
bell. The price of this with roo feet of wire, is but $1.25. | 

The merits of this novel invention cannot properly be described in a 
newspaper article. It needs to be seen to be appreciated. Its beauty, 
quick service and simplicity of construction make it an instant favorite. 

Already several of our large jobbing houses have added it to their 
notion stock, and as soon as it reaches the retailer, it will prove a “ quick 
seller.” For a novel and inexpensive present from ‘‘ Pato Ma,” or to a 
bachelor friend, it has no superior in the market. Retailers who carry a 
notion department should send to the company for circulars and prices. 
We are convinced the Electric Lighter will find ready and constantly 
increasing sale in every section of the country.—[Dry Goods Chronicle. 


BLAST FOR CHAPMAN’S FORGE. 


Herewith is given an illustra- 
tion of the improved direct blast- 
fan used on all Chapman portable 
forges (see advertisement  else- 
: where). This fan is located very 

NY close to its work, having the short- 
— ' est and most direct air passage. A 
—————— oomscmme, large ash pit is provided. An air 
J ‘\. space is also provided under the 
fire plate and tuyeres to prevent 
burning, and their forges are gaining the hearty approval of many practical 
men wherever sold. 
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eam | $10 WATCH 
OR , FOR 
ELCIN Ten Hours’ Work. 
MOVEMENT. 


Until 19 Days from the date 0! 
this issue we will give FREE to 
every person sending in 13 yearly 
subscriptions, paid advance, 
to the SCIENTIFIC MACHINIST 

HIS OPEN-FACED 


WALTHAM OBR | 
WORKS, 28 preferred. Both 
are WARRANTED. No explana: 
tion of these movements is 
necessary. They are known un!- 
versally to be very reliable. The 
editor of this peper has carried 
a Waltham like for five years 
and would not ask for a better 
time-keeper. For 24 yearly sub- 
scriptions we will give the same 
works ina $15 gold case, filled. 
is With the aid of the splendid 

premiums we give subscribers, 
io hours’ work will secure the $10 watch. We make nothing on such subsecrip- 
dons—everything goes for the premiums. But circulation is what we are 
ifter. The paper is one of the best and will be better every issue. Our pros- 
pectus will give you an idea of what is ceming. Notice below the premiums 
that go with the paper on this offer. 


Machinist’s Tool Ches 


Pet. 
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We will give 
»tO every one 
sending in 


S 
Yearly 


Subscriptions 


to this paper, 
the above tool 
» chest. It is of 
2s hard wood, 20” 
long, 10” wide 
and 8” high. It 
is finely finished, 
has two sliding 
tills, handles, 
lock and key, and 
sells for $4.00 
at retail. 
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Retail Price, 34.00. 


Premiums to Subscribers, 


Every yearly subscriber can have 
free acopy of ‘‘ The Mechanic’s Com- 
plete Library,’’ in cloth binding, a 
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FOR PARLOR, DINING ROOM OR CHAMBER. 


Electricity Generated by Chemical Action. A Handsome Ornament for Table, Mantle or Counters. 
A [S illustration represents our ELectric LicuTer, and is one-half its actual size. It is complete 

in itself—requires no extra Power Wires or Connections. The current of Electricity is gener- 
ated by Chemical Action. It occupies the space of but Srx SQUARE Incues. The construction 1s 
simple in the extreme. It can be taken to pieces at will, and just as easily readjusted. A Child can 
Operate it. Simply by pressing the Centre Rod, the Current of Electricity is generated, and the 
light is instantaneous. 

ECONOM Y—tThe material to charge the Battery can be obtained at any drug store at a 
cost of Ten Cents and will run 30 to 60 days. Any part can be replaced at a cost not exceeding Ten 
Cents. Aside from its use as a Lighter this apparatus does away with the use of matches and the 
dangerous results and disargeeable odors arising from same. We have taken especial care in the 
manufacture of these Electric Lighting Batteries, they are handsomely constructed in nickel plate 
and highly ornamental and will take a prominent place among the bric-a-hrac of Reception Rooms, 
Parlors, Etc. nay" Full directions and one charge tor the Battery accompany each apparatus. 

All orders for less than $20.00 must be accompanied by Postal Express Money Order or b Draft 
on New York. Goods shipped C.() D. on receipt of Twenty per cent. (Remittances with order 


save return charges.) LIBERAL DISCOUNTS TO TRADE AND AGENTS. 


We desire reliable representatives in every State in the Union, and invite correspondence on the 


BARR ELECTRIC MANUFACTUR:INC COMPANY, 


(Incorporated under the Laws of the State of New York), 
17 and 190 Broadway, New York. 


ELECTRIC LIGHTING APPARATUS 


ee 


subject. 








ARC AND INCANDESCENCE ELECTRIC LIGHTING, 
Brush Electric Plating Machines, Arc Lamps, Bru:h Electric 


Motors, Etc., Ete. 


The Brush Electric Company, 


CLEVELAND, OH'O. 
IX CENTS will buy a Hack Saw 


more detailed description of which 
will be found on page 3 and elsewhere, 
or, every yearly subscriber can have 
the knife here represented. This is 
exactly like the cut in every way. It 
has horn handle, good springs and 
brass lining. The retail price is usu- 
ally $1.25. Itis fully warranted. 


A CLU B MAY be made up of yearly, 8 
= months, 6 months and 3 months sub- 
scriptions, but the whole must amount to $19.50 for a 
watch club, and $9 for a chest club. The paper for one 
year is $1.50; for 8 months, $1; 6 months, 75 cents; 
3 months, 40 cents. 


With 8 months subscriptions we will give as a premium 
“EDISON’S ENCYCLOPEDIA,” 


A little book of 512 pages, with 97 maps and a vast 
quantity of mechanical and general information. Any 
one wishing to subscribe singly can have the knife 
ifhe wishes it, but this offer is entirely separate from 
and must not be mixed with the offer on page 3. 


samFifteen or twenty hours of good, hard work will 
secure you both the watch and chest. 


Address, 





Publishers SCIENTIFIC MACHINIST. 


CLEVELAND, OHIO. 
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Blade which will cut iron all day | The Chair 
‘without sharpening, and on many kinds eae at Cars 
of work will do as much as $1 worth of a Pies Dee 
files, Twelve cents will buy a butcher’s D. T ay 
saw blade which will cut bone four | po cog pple 
weeks without filing. Both kinds are | “*!'"°* Staccin Ca 
tempered by a secret process which en- | }) ecpins: "rs 
ables them to do 5 times as much work 1 The : Ni re 
as any others in use. All saws marked | 7.7 Trent 
with a star ans. bearing our os are Running e. spend 
fully warranted wherever bought. For ; Panty : 
sale by all hardware and supply dealers ete 4 Finest tadianapelie 
in this country and Europe. Safety Chicago, 
Millers Falls Company. | yi" On mash aches 

O03 Reade Sts. Now York, with and 

Dining Cars, Detroit. 

: between Chair Car 

SY U N Ko) IN 4 bh ffi Cincinnati, Earth. between 
ea Ae A art as §6| Indianapolis Cincianati 
— E LE ¢ Ti R ONG PE= and and 
= AM ay WANS ta Chicago. Keokuk. 
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ae 006) 1D) =\) Ae 
TELEPHONE 21392 

AO. SHERIFF ST.CLEVELAND,.oC. 





The most Succeasstul Lubricator 
for Loose Pulleys in use. 

VAN DUZEN'S PATENT 

i LOOSE PULLEY OILER 


Highly recommended by those who have 


ZEN, | 
i Wy Pilg Used therm for the past four years, Prices 
oO. 


very reasonable. Every user of machin 
ery should have our “ Catalogue No. 56 
sent free. Mention this paper 

VAN DI'ZEN & TIFT, Clacivoati, Ob 


’ CIN, 


\ 


~ 


PATNET OFFICE 


127 SUPERIOR ST., CLEVELAND, O. 


W.'H. BURRIDGE*& CO., Solicitors and At- 


torneys in Patent Cases. 


E.0. McCORBICK, General Pacsoager & T’c’t Agt. 


CINCINNATI, 9. 





ATER FRON Near NEWBURGH-ON-FUD- 
son, and fifty acres adjoin- 

ing, suitable for Foundry, Rollin ills- 
Lumber Yards, or sny large business demand, 
ing river, freight and railroad facilities. 
West-Shore R. R. runs throvgh it. Millions 
of cubic yards of brick-tempering sand ani 
molding sand. Also villa sites unsurpassed. 
Whole property for sale—a bargain—by Exec- 


‘utors of the Estate. 


PHILIP VERPLANCE, Yonkers, N. Y. 


14 


Kdwards’ Work on the 


STEAM ENCINE. 


The American Marine Engineer, Theo- 
retical and Practical; with Examples of the Lat- 
est and Most Approved Marine Practice. For 
the Use of Marine Engineers and Students. By 
Emory Edwards, Marine Engineer. Illustrated 
by 85 engravings. 12mo, 435 pages.........82.50 


Edwards’ 600 Examination Questions 
and Answers, for Engineers and Fire- 
men (Stationary and Marine) who desire to ob- 
tain a U.S. Government or State License. By 
Emory Edwards. Full bound in pocket boo 
form, leather. 130 Pages......c..-cccccrcsveccccee- BLO 


The American Steam Engineer, Theoret- 
ical and Practical; with Examples of the Latest 
and Most Approved American Practice in the 
Design and Construction of Steam Engines and 
Boilers of Every Description. For the Use of 
Engineers, Machinists, Boiler Makers and Stu- 
dents. By Emory Edwards, M. E. Illustrated b 
77 engravings. 12M0, 419 PAGES..........00.. $2.5 


Modern American Marine Engines, 
Boilers, and Screw ls eae ring The De- 
sign and Construction. S owing. the Present 
Practice of the most Eminent Engineers and 
Marine Engine Builders in the United States. 
By Emory Edwards. Illustrated by 30 large ere 


elaborate plates. 4to.. 

The Practical Steam Engineers’ Guide 
in the Design, Construction, and Management of 
american Stationarv, Portable, and Steam Fire 
Engines, Steam Pumps, Boilers, Injectors, Gov- 


SCOR) FE EKHEBEC RECS EOSERTES s 


ernors, Indicators, Pistons and ngs, Safety 
Valves, and Steam Gauges. For the Use of En- 
team Users. Illustrated 


ineers, Firemen, and 
by rig engravings. 420 pages, 12mo..........82.50 


A Catechism of the Marine Steam En- 
Ime. For the Use of Engineers, Firemen, and 
echanics. A Practical Work for Practical Men. 
Illustrated by 63 engravings, including examples 
of the most modern engines. Fifth edition, 
thoroughly revised, with much new matter. 
T2MO} GEG PAB SS cigars vedas sisieocccssdeensnuvevanessss 82.00 
Modern American Locomotive Engines 
Their Design, Construction, and Management. 
Illustrated by 78 engravings. 12mo, 383 Lae pe 
2. 


Ba” The above or any of our Books sent by mail, 
free of postage, at the publication prices, to any 


address in 

aa Circulars, giving the full Tables of Con- 
tents of all of the above books, will beled Fore oy 
postage to any one in any part of the world who 
ewstll furnish his ress. 

Our New and Enlarged Catalogue of 
Practical and Scientific Books, 88 pages, 8 vo, 
and our other Catalogues, the whole covering 
ped egetiea if Science applied to — Arts, sent 

vee vee of postage to any one in any part o, 
ocd Gus will furnish us with his prirdcd 


HENRY CAREY BAIRD & CO. 
industrial Publishers, Booksellers & Importers, 
810 Walnut 8t., Philadelphia, Pa.,U.8.A. 


DEAN’S PATENT ADJUSTABLE 








BEST 
T-SQUARE 
MADE. 


For sale by dealers in all the principal 
cities. Circulars on application. To any 
person sending address with six cents in 
stamps we will mail our descriptive cata- 
logue together with one of our special ‘‘PAD”’ 
T-Squares. JOST THE ARTICLE YOU WANT 
ON YOUR DESK. 


—. L. DEANE, Sole Manufacturer, 
Holyoke. Mass. 








When you write to firms ad- 
vertised in our columns please 
mention the fact that you took 
their address from our paper. 
They will thank you for it. 





SCIENTIFIC 


LOOK HERE. 


HY pay fancy prices for valves 
having composition diaks 

(either hard rubber or asbestos), be- 
cause you have become disgusted 
with the common cheap trade valve? 

No composition is as good for steam 
aa gun metal, therefore why pay 
move for an tafertor article? 

Investigate Lunkenheimers Patented Re- 
puseins alves, made of superior gun metal, 

eavy a:.d REGRINDABLE. When leaky can be 
made good as new by regrinding, or the metal 
disk replaced. These valves are intended for 
heavy pressure and are extensively used on 
Locomotives, Steam Ships, Refineries and in 
the United States Navy on Cruisers. 

Every valve hasa direction tsg attached and 
‘‘Lunkenheimer’”’ cast in the valve-shell and 
fully warranted. Beware of imitations. Ac- 
cept noue but the genuine. 


For Sale by Dealers Everywhere or Write 


THE LUNKENHEIMER BRASS MFG. CO. 


25 K. 8th St., 
Cincinnati, O., U. 8. A. 


aa Mention this paper. 





MISCELLANEOUS. 


Machinery. 


WS wee ae Macbine ohop. 63 to 69 South 
Water street, near N. Y. P.& O Depo 
Mili Machinery of every description. Tele 

phone 1123, Cleveland, O. 


Mx WM., Mfr. of Light Machinery and 
Metal Patterns. 57 Center st., Cl’v!i'd, O. 


HAFTING STKAIGTENERS, 
J. H. Wells, Tampa, Fla. 








vertical engines. Humphery's Foundry 
Bellefontaine, Ohio. ‘ 


Rubber Stamps and Type. 


AYLOR BROS. @ CO., Cleveland, O., man 

ufacturers of Rubber Stamps, ype and 
Figures, Seals, Stencils, Steel Stamps, etc. 
Circular free. Taylor Bros. a Co., 82 Superior 
st. (Atwater Bicck), Cleveland. sake elevator. 


« H% to Keep Boilers Clean.’ A 96-page 
book mailed tree by Jas. Q. Hotch- 
iss, 120 Liberty St., N.Y. , 


Wanted. 


GENTS for the Machinists’ Hand book 

on lathe screw cutting, figuring a ar 

Betting valves, etc..etc. Price 50 cents t 
zer & Bynon Sayre Pa. 


advertisement). 
.» 40 Cortlandt St., new York. 


g 








ilton St. 313 ft. deepon C. & P. and LS. 
., Cleveland,O. Apply W. H. Bosworth, 
11S. Water 8t 


KELL Established Machine Shop and 

Foundry, with Gas Well. Will take 

pert pay in work and castings. Address A. 
. care Publisheis Scientific Machinist. 


Wri desirable factory lot 200 ft.on Ham- 
RR 








Boiler Feeders. 


HE MOST RELIABLE BOILER FEEDER 

now in market is the Excelsior, manu- 

actured by N. A. Watson, Erie, Pa. Over 
10,000 in use. Send for discount and prices. 





Saws. 


NERLACH, PETER & CO. All kinds of 

Saws made and repaired. Stave, Head- 

ing and Barrel Machinery. 28 Columbus st., 
Cleveland, O. 


EYNOLDS BROS ,Manufacturers of Hand 
Cut Files and Rasps; also Patent File 
Handles. Cor. Spring and Wate: sts., Colum- 
bus, O. Old Files re-cut and Warranted. 
Send for price list. Columbus, O. 


LOUGH, WITT & CO., Builders of Ma 
chinery, Jobbing andRepairing. Leonard 
& Winter ata.. Cleveland, O. 





FOr 
BEARINGS, SOLDERING IRONS, COMMUTATOR SEGMENTS, BRUSHES, 


or any place where wear is rapid, use only, 


TEMPERED cop PpPprErkrR. 


made without alloys or blowholes. Three times the wear guaranteed. 


Eureka Tempered Copper Co., 
NORTH EAST. PA. 





Telephone Call, 2526 Cortlandt. Cable Address, Discfan, N.Y. 


This svnace is 
reserved for a 
cut of Wine’s 


L. J. WING CO., 


MANUFACTURERS OF 


Wing’s Disc Fans, High-speed Engines. Gas Engines, Elec 


tric Motors, Fan Ventilators, Etc. 


For Mechanical Heating, Ventilating. Cooling. Drying. Remov- 
ing Dust, Steam, Smoke. etc. These fans are peculiarly val- 
ua 


le to electric light and power companies, as they take 


Disc Fans when 


much less 
light but little, and are noiseless. We make special terms 


wer than any other fanmade. They obstruct 


to electric light and motor companies. 


we eet it. 


126 Liberty St., New York. 
Chicago, 96 Lake 8t. 


Cincinnati, 125 Kast Pear! St. 
»Bostoa, 137 Oliver St. 


MACHINIST, 


The following is a Partial List of Contents of 
** Mechanic’s Complete Library.” 
ENCINEERING. 


The Steam Engine—Cylinder of Engine, how to find the diameter of, of required nominal horse. 
ower—To dete rmine the effective power of bv an Indicatur—Side Valve, how to set—To compute the 
troke of—To find how much lap n.u t be given onthe stean side of a slide valve to cut off the — 

steam at any given partof the stroke of the piston—Corliss Engine Valves, how to adjust and set— 
The Steam } ngine Inilicator—Method of Ind.cating a Steam Engine—Incicator-driving Rigging+- 
Uses to which Steam-Engine Indicator may be apphed—Tuables of percentage of loss by cylind.r con- 
densation taken at cut-off in simple engines— Manner of taking Diacraias— Method of computing the 
horse-power of an engine from [Indicator Diagram—Steam Boilers—Horse power —Flue slers—To 
find the fire grate surface of—To find the heating surface of—Capacity of—Locomotive Boilers— 
Nominal horse-power ofTo find the area of the heating surface of— lo find the area of the fire grate 
surface of—Tubular or marine boilers—General Rule for all classes of—Rules for Safety-Valves—To 
find the distance from the fulcrum at whi-h a given weight is to be placed on the lever, in order to 
balance a given pressure in the boiler—To find the weight of the bull to hang on to a given length of 
ever, in order that the steam may blow off at a given pressure—To find the pressute on the valve— 
Safety Valve Capacity—Care of Koilers—Safety-Valves of—Pressure Gauge—Water Level—Gauge- 
cocks and Water Gauges—Feed-pump of Injector—Low Water—Blister and Cracks—Fusible Plugs 


cpt, eect eth —Hor Watet Feed—Foaming—Air Leak—Blowing off—Emptying Boiler—Rapid 
firnng—Standin nused—General Cleanliness—Injectors—Supply Pipes of—Pumps for supplying 
Koilers—Useful Information about Water—Pump Cylinder, to find the diameter of—To find the 


quantity of water elevated in one minute—To fi .d the horse-power necessary to elevate water an id 
height—To find the area of the steam piston in square inches—To find the capacity of a cylinder in 
gallons—To find the quantity of water that will be discharged through an opening or pipe in the 
sides or bottom of a pipe, tank, barrel or vessel—To find the size of a Role necessary to discharge a 
ade quantity of water under a given head—Table giving sizes and capacities of a standard boilef 
eed-pump—Stean Heating, Buildings, Stores, Dwellings, exnosed all sides; Mills, shops (Brick), 
also Wooden buildings, exposed foundries and shops—The Westinghouse Automatic HKrake—Air 
Pump—Triple Valve—Engineers’ Brake-valve, how to equalize—How to apply and release the West- 
inghouse Automatic Brake—Brake power—Rule for calculating car leverie find the total brake 
irom leverage—To find proportion of cylinder lever—Locomotive in 1832 and 1888—Cold Chisels— 
For cutting brass—For heavy chipping—To chip wrought iron, etc.—Turning or lathe tools for Metals 
—Notes on Belting—Rules for calculating the horse-power which can be transmitted by belting— 
Feed-water Heaters—Setting Slide-Valves— Points on Boiler’s Circu1.ference—How to set a LLocomo- 
tive Eccentric—Definitions and Useful Numbers—Table of sizes of Chimneys, with, Appropriate 
ho: se-power of boilers—Mensuration—Tables of Square and Cube Roots—How to gear a lathe for 
screw-cutting—Theory of the Steam Engine—New Boilers, Treatment of—High and slow speed en- 
gines, Comparative Economy of—Rule for Safety-Valve Weights—How to find the Diameter of high 
andy low pressure cylinders at different pressures—Table for Density of Water—Calking Steam 
Boilers—How to find the Horse-power of an Engine—Economy in the use of an Injector—A Liliputi_no 
Locomotive—How fast can a Locomotive run—How to cool a Journal—Useful Cements—Cel'ulo.d 
Shea-hing—Spontaneous Combustion—Rules for the Fireman—Graphite in Steam-fitting—Horse- 

ower, nominal, indicated and effective, with rules for determining the horse-power of an engine— 

oaming in Boilers—Hand-hole plates—Boiling—Incrustation of Steam Boilers—Superheated Steam 
—Steam Gauges—Hints to operators of Steam Boilers—Accidents to Boilers, how to prevent—Prin- 
ciples on which Boilers and their furnaces should be constructed—Table of properties of saturated 
steam—Soda ash 1n Boilers—Steam coal—Blowing off under pressure—Total pressure—Table show- 
ing safe working Steam Pressure for Jron Boilers of different sizes, using a factor of safety of six— 
plea eating Stepping with a heavy fire—Analysis of Boiler incrustatation—Cleaning boiler tubes 
—Cleaning brass—The Thermal Unit—Smoke, how formed—Latent Heat, definition of—Mistakes in 
designing boilers—Table showing average breaking and crushing strains of iron and steel—Pitting of 
Mud Drums—Table of Specific Gravities— Divisions of degrees of heat—Law of Proportion in Steam 
Economy - Valuable information for Engineers—How to test boilers—Scale in Boilers—Future of the 
Steam Engine—Gas for Locomotives—Proportions of Steam Boilers—Testing Boiler Plates—Manipu- 
lation of New Engines—Triple Expansions—Steam as a cleansing agent—Points for engineers—Rail- 
haf gauges of the world—Table showing measures of different countries—Monetary units and staad- 
ard coins of foreign countries— Detection of hot bearings—Locomotives of the Future—Rapid Rail- 
way Transit~How boiler plates are proved—Table showing differences of time from New York— 
A valuable preservative paint—Table showing time at different places from a given timein New York 
—Length and number of tacks to the pound—Switching from the Engine Cab—Railroad Signals— 
Safe working pressure furnace flues—Rivetless steel sleepers— Boiler explosions in Germany—An 
experiment with a Locomotive—Fast American Steamers— Warning to engineers—Action of sea 
water on fe ce aES Chala td water pipes—Heating power of fuel—Successful tests of Sheffield 
steel and Armor plates— How the Chinese drill wells—Coke and Soft coal mixed—How non-magnetiz- 
able watches are made— How to lacquer brass—The real inventor of the Bessemer process— Mineral 
wool—Nickel plating solution—A New Alloy—Proof of the Earth’s Motion—Whv the compass varies 
—Effect of Magnetism on watches—How Barrels are made— Flexible glass—N umber of hghts of win- 
dow glass in a box of 50 feet—The‘Swiss patent law—How breaks in submarine cables are detected and 
repaired—Metrical and centgrade equivalents—Number of revolutions of watch-wheels—A New 
Cement—When a day’s work begins—The World’s Steam Engine—Liability to spontaneous Combus- 
tion—How Combustion in coal is produced—Capacity of cylindrical cisterns—A greet bnidge—How 
to select Rope—Things that will never be settled——Things worth knowing—Simple tests for water, 
hard or soft—Earthy Matters or Alkali—Carbonic Acid—Magnesia—Test for Iron, Lime, Acid, 
Copper, Lead, Sulphur—Japanese Lacquer of iron ships. 


FOR THE MACHINE SHOP. 


How to thaw a frozen secant pipe Se Ouie Machinery, prevention of accidents from—Gearing 
—Shafting, to prevent accidents from—Non-conducting coating for steam-pipes—Celluloid sheathing 
—Transmitting power by a vacuum—Care of Machinery—To detect iron from steel tools»—How iron 
ships are protected—Manilla rope for transmission—Care of automatic sprinklers—How to overcome 
vibration — Alloys and solders—Hard and ductile brass castings, how to make - How to anneal smal! 
tools —-Square and round areas of wrought iron, weights and areas of —Flat rolled iron per lineal foot, 
weights of—Rivets and round-headed bolts without nuts, per one hundr d, weight of—Linear expan- 
sion of substances by heat—Bolts per one hundred, including nuts, weight of -Number of washers in 
a box or keg of 150 lbs.—Turning a ball -How to make tracing paper—Tempering stecl punches— 
Cheaiical or physical test for steel Suggestions to steel] wo kers—Deoxidized copper—A nove! 
planing machine—How to remove rust from iron—How to anneal) steel—Bursting and collapsing 
pressure of solid drawn pipes — Keeping tools —An improved screw ariver—Facts about iron castings 
—To clean rusty steal Hints on pattern making—Tables of gears for cutting standard screw threads 
—Table for making the universal taps, with the most suitable pr -portions requisite for good working 
taps used by hand—The working of steel—Weight and number ot square nuts in a box or keg o! 
200 Ibs.—Amount of heat required to melt wrought iron—How to prevent gear teeth from break ing— 
Combustibility of iron proved—How iron breaks—Value of emery wheels—Secret of cast steel—Iron 
and steel making in India—A valuable point for molders—Use of natural gas in a cupola—How to 
cast a face—Table showing melting points of metals—Weight and specific gravity of metals\—How to 
mend patterns—Tables showing value of metals—Length per coil and weight of rope per hundred 
fathoms—How to make bronze malleable—Camel’s-Hair belting—To Perforate Glass—High speed 
gearing—Why steel is hard to weld—To Draw Ferrules—Belting shafting at right angles—An easy 
way to level shafting—Tests of steel pipe—Tool for counter-boring—Notes on pattern naking— 
Things to remember about shafting—Workshop jottings—Brass and its treatment—Metal working dies 
and their uses—To calculate the speed of a belt— How to sharpen a plane-iron—Composition of 
Babbitt Metal—A Russian welding process—Useful shop kinks—Rope transmission in England—Te 


find the weight of grindstone. 
ELECTRICITY. 


Development of Electricity—Cost of Electric Street Railways—Some Electric light figures— 
Electric hand lantern—Longest Electric railroad in the country—Glass cutting by Electricity—Deaf- 
ness caused by the Electric light— How to make a small storage battery—Electric Railways for Japan 
—Electric lights in Germany—The Largest Electric light in the world—The Dynamo—Management 
of Dynamos—Electricity simplified — Rules and regulations—Conductors — Switches—Electrical 
fittings generally—Cut-outs—Arc lamps—Batteries. 


CENERAL INFORMATION IN MECHANICS. 


Iron in the Congo—Browning gun barrels—A Large lump of Coal—Screw-making at Providence, 
R. L—How Thermometers are made —Points for Apprentices—Three Thermometer es—Different 
colors ul iron Caused by neat—A Self-winding clock movement—Lubricating without oil—Calking— 
Useful numbers—Buying oil and coal—An interesting experiment—» ecipes for making sealing-wax 
—Rule to find the strength of boiler shells and flues— Table giving «izes and weights of sheet tin, 
How to calculate the capacity of tanks—Table giving number of b iler rivets in a s0c-Ib keg—Table 
giving the number of ‘‘ American” nails and cut spikes in a pound—Waxing floor-—How to make an 
ivory gloss on wood—Care of Oak Lumber—Value of Mahogany—Polishing Granite—In favor of 
saialt timber—Valuable Artesian Weils—Wooden Beams—Tables giving a cubic foot of substance— 
Table giving area of circles—Circumferences of circles—Weight of cast-iron columns per lineal foot 
of plain shaft—Weight of square or rectangular cast-iron columns per lineal foot—Cubic Measure— 
French Cubic or Solid Measure—Avoirdupois weight—French weights—Square Measure—French 
Square Measure—Surveying measure—Long Measure—Strength of Materials—Table giving length 
of columns in feet—Table of safety load of cast-iron columns—T able showing capacity of cylindrical 
cisterns—Table of square cast iron columns—Cost of living in China—Notes on hot water systems— 
To solder aluminium—A cheap Filter—Heating surface of a Steam Radiator—A Chimney that will 
draw—Ancient use of lead—Cold Solder—To tin malleable iron—Old tins no longer useless—Lead on 
roofs and in sinks—The use of the steel square—Endless tin plates—Hardware in Havana—Crystal- 
lized tin plate—Useful Recipes—To polish Nickel Plate—Pattern for flaring oval articles—Flaring 
articles with round corners—Table of hcight of elbow angles—Zinc as a fire extinguisher—Home- 
made ash sifter—To describe a miter—To describe a pattern for a four-piece elbow—To strike an oval 
of any length or width—An ornamental paper holder—Heating and ventilation—Two-spindle milli 43 
machines—Explosion of a domestic hot water boiler—Rain-water strainer—To draw any oval wi 
Square and circle—Oval Damper—A tapering round-cornered instrument—To describe a pattern for 
a taperin a feet article—The painting of iron—Inventor of the screw-auger—Rust-proot wrapping 
paper—Hip bath in two pieces—Rope transmission in England—Heat-proof paints—New Process for 
wire manufacture—Sleepers used by the World's Railton Ope of cast-iron pipec—Pcints for 
builders—Rules for estimating cost of plastering and stucco work—Chinese cash—Deep soundings 
near the Friendly Islands—Size and weight of flat-top cans—The Chicago Auditorium—Paint work— 
The annual ring in trees— Pointers for Architects, Builders and Wood-workers— Hints on Ventilation 
—The Forests of the United States—To find the weight of Grindstones— Altitude above the sea-level 
of various places in the United States—Table of principal alloys—How to polish Zinc—How to make 
a good Floor—Glue for damp places—Mortar making—Cost of excavating and han rock- 
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STARRETT’S 


A 
iP 


j i ye 
Fe 

le 
hilt * 
iat 



















Pil 





MT 
Wwe 
Wb oa 

2 


f 





rd 
oe 


aw 
‘ah 





arr oat. 


Skilled mechanics 


prefer them. .. Live 





dealers sell them... 








Send for Catalogue. 


‘L S. STARRETT, 


ATHOL, MASS., U. S. A. 








WHERE DOLLARS 
ARE MADE 





Route. 


Elegant Reclining Chair Cars (seats free) on Day 


Trains, 
Direct line from Sandusky and all points East 

to Indianapolis, Michigan City, Peoria, St. Louis, 

sete City, Omaha, Denver, Portland and San 
rancisco, 


pit # 
Miwasriie Ot 


NS ase 


MACHINIST. 


[5 


Center Crank Engine. 


BEST MADE, LOWEST PRICE, 


4/x5'/—4 H, P. PPrrrreriii et titi titi tir i) 882.50 
5/x6/—5 H. P. 
PAO —G The Pon. crccorccccesoreescorce soscvesenccsenessocnnqeeves 
J) X8/—B Be Po... ccssssseessssescsnvrsneensenenessee snnedaneees 125.00 


THE CLOBE MACHINE WORKS. 


137-139 W. Second St., CINCINNATI, QO, 
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MINERAL WOOL is absolutel 


indestructible by heat It is FrRE, FROST and VERMIN PROOF. 
It has no equal as an insulator for COLD STORAGE Houses, REFRIGERATORS and REFRIGER- 
ATOR CARS. It is the most PERFECT DEAFENER for floors, partitions, etc. It is adapted 
for HOTELS, HOSPITALS, SCHOOL HOUSES, DWELLINGS, APARTMENT HOUSES and FLATS. 
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MINERAL WOOL SECTIONAL COVERING for STEAM and COLD Water pipes has no equal as a non- 
conductor, and is guaranteed in every particular. We make a apecalty. in Up Coverin g. and 
ets, with fu ° 


jr 





GUARANTEE satisfaction. Send for ove of our illustrated pamph 1 description of 


Mineral Wool and its uses. For samp‘es, estimates and trade disconnts address 


WESTERN MINERAL WOOL CoO., 


2s7 THE ARCADE, CLEVELAND, O. 118 CHESTNUT ST., ST. Louis, Mo. 
182 Rast JACKSON ST., CHICAGO, ILL. 


SOHoo k=: OF 





The only line which takes you through the. 


great Gas and Oil fields of Indiana and Ohio, 


Direct connections in Union Depots at all 
points, Through tickets and baggage checked to 
any points in United States or Canada, 


For further particulars call on or address 
H.C PARKER, Cc. F. DALY, 
Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIC FOUR ROUTE. 





Effective Nov. 16. Depart. 
No. 17C., C.F. & St. L., 8. W. Lt'd. ...% 402a m 
No. 3Columbus, Cin. & Ind. Ex...... 700a m 


No. 23 Cleve., Lorain & Wheel. Ex..... 
No. 7 Col., Cin. Ind. & St. Louis Ex...12 10 p m 
No. 27 Col., Mass. & Uhr’ville Ex...... 4 oopm 


No. 9 Col., Cin. & Ind. Bekoecccccsis essese * Ae m 

rrive. 
No. 8Cin., Col. & Ind. Ex......... Sie *7;,am 
No. 26 Col., Uhr’ville & Mass. Ex...... 1045a m 


No. 12 Col., Cin. Ind. St. Louis. Ex... 1 50pm 
No 24 Wheeling Ex......... Becsevassevy scan - 630pm 
No. 2Columbus, Cin. & Ind. Ex...... 745pm 
No. 18 Col., Cin., Ind. & St. L. Lt’d...© 1 20am 
Nos.3 and 9 will run to Cincinpati via 
Columbus. No. 9, leaving at 8 p. m., will 
have sleeper for cincinnati and Indianapolis. 
Departures from South Water Street station 
five minutes later and arrivals five minutes 
earlier than above. 
Pe I2and 17 will not stop at South Water 
reet. 


‘Daily; other trains daily except Sunday. 
CITY TICKET OFFICE, 173 SUPERIOR ST. 





Cleveland, Lorain & Whoeling R. R. 
In Errscr Nov. 15th. 18890. 


Depart 
For Uhrichsville and Bellaire.............. 6:15 a m 
For Uhrichsville.......... eeseses SSeeesesesgeneses yee ™m 
ve 
From Uhrichsville ......0:..c-ccccsssssesseeees 15am 
From Bellaire and Uhricheville.......... 6:20 p m 


J. F. TOWNSEND, 
GENERAL TRAFFIC AGENT 





Vatley Galiway. 
For AKRON, CANTON AND 
Depot cot South Water Street. 
Depart. Arrive. 
“aley Junction Mail........ 97 25 & mm oso ps 
cago Express eeeeseseeooece 35 a mm "oO oo p nm 
Marietta 





BXPTCOB....cccvecceeess a 
Balto. & Wash. saa pt Ab ~ ges 
Cleve. and Canton x pm 820am 
‘Daily. {Daily, except Sunday. 
I. Ts J , J. B. VER, 
Gen. Supt. Gen. Pass. Agt. 
Elevators, 
Dumb-Waiters, 
Hatchways. 
Outrigger and 


Portable Hoisting 
Machines, Etc. 


Quick and easy running. 
Cheap, Strong, Durable 


Send for catalogue. 


RAERGY MFG. CO., 


Philadeiphia - - - Pa 





THE LINE OF THE QUEEN & CRESCENT 
ROUTE THROUGH NTUCKY, TENNES- 
SEE, ALABAMA, MISSISSIPPI anp 


LOUISIANA 
OFFERS GREATER OPPORTUNITIES TO 


SETTLERS, 


MANUFACTURERS - AND - GENERAL 
BUSINESS ENTERPRISES 


than any other part of the U.S. Vast bodies of 


COAL, IRON, TIMBER AND FARM LANDS, 


also THOUSANOS OF ACRES OF LONG 
LEAF YELLOW PINE for sale cheap. 


This road runs through the thriving towns 
of Lexington. Danville and Somerset, Ky.; 
Rockwood, Harriman and Chattanooga 
Tenn.; Ft. Payne, Attalla, Birmingham, an 
Tuscaloosa, Ala.; Meridien, Hattiesburg, 
Jackson and Vicksburg, Miss.; New Orleans 
Delhi, Monroe and Shreveport, La. Some o 
the new towns will donate money and land to fo- 
cate Manufacturing enterprises. 


The R. R Co. will make low rates 
for Passengers and Freight, and afford 
investors every opportunity to ex- 
amine the different localities. If nec- 
essary will send a representative with 
the party. 











Full particulars, and any required informa- 
tion, will be sent by mail on application to 
D. G. EDWARDS, 


G. P. & T. Agt.,Q. & C. Route, 
CINCINNATI, O. 





Chapman Portable Forge Wks , 


BOX 279, 
WHITE PIGEON, MICH. 


—MANUFACTURE— 


Double treadle and 
clutch Emery Grinder 
and polisher. Friction 
Clutches for foot snd 
hand power machines, 
Right or clutches for 
sale to manufacturers. 
A line of Portable 
Forges and blowers 
at special introduc- 
tion prices. 





Agents Wanted. 





= 4. DEIN DS. 


M.D. & L. L. LECCETT, 
Attorneys at Patent Law. 


Patents obtained in the United States and 
in Poregin countries. 





Wa : 


ee 


het: 


Open the entire year. Under the su sion of C. W. Richards, a 
22 years experience. Careful private instruction to each pupil. Write for 
M. J. OATON, Manager, 90 Euclid Ave., 


Vj —— 
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ical draftsman of 
rticulars, 
leveland, Ohio. 





TWO BOOKS 


—FOR— 


Foundrymen. 


AMEnICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Moulder’s Text-Book 


Belug Part II of American Foundry Practice 


Presenting best methods and original rules 
for river ber rd. pe sound, clean cvatings, and 
giviug detaileddescriptionform: ing moulds 
reqriring skill and experience. 

Alsocontais.ingapracticaltre iseupon the 
construction of cranes and cupe.as, and the 
melting of iron and scrap steel in iron 
fonrdries. Either of the above books wil! be 
sent by mail, postage paid, $2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 





|’ you wantto k posted on the keenest 

spurts of original genius expurgated ju- 
diciously and innumerable foretastes ot heav- 
e enjoyed by each patron resuscitated with 
expedition for a nominal compensation ut! $1.00 
subscription per year for a forty-eight column 
all home printed mechanical inventive alumi- 
nated scientific journal. Vol. II. No.g with 
the AGENTS’ CALL free; published the 1st and 
1sth of each month, together 50,000 copies. 
Test Advertising 1 cent per word Agents’ 
Directory, r name and address io cents 
each insertion cash with copy of each paper. 
The AGENTs’ CALL is 2 fearless amateur jour- 
nal, chuckfull of genuine stra'ght tips for 
bread winners, agents and advertisers anda 
wholly terror to frauds. Two papers one year 
with two pure Aluminum souvenirs contain- 
ing the Lord’s prayer for only $1. Address 
THE ALUMINUM AGE PUBLISHING CO., 
Newport, Ky. 





Electrical Specialties. 


Bs your electrical specialties from J. F. 

Rogers. Look at these prices: 1-16 H. P. 
t10 volt motor with resistance lamp only $11.00. 
Electric bell outfits, $2.00 to $3.25. Six-candle 
power electric lighting outfit complete, only 
$8 00. Send stamp for circulars. 


J. F. ROCERS, 


Successors to the Standard Novelty Co., 
Ravenswood, Il, 


PENSIONS. 


MILO B. STEVENS & CO., 


ATTORNEYS & SOLICITORS. 
3 years army service; 26 years practice 


The Arcade, CLEVELAND, 0 
Main Office, WASRINGTON, D. C. 


ACENTS WANTED ON SALARY 
or commission, to handle the new Patent 
Chemical Ink Hrasing Pencil. The quickest 
and greatest selling novelty ever produced. 
EKra es ink thoroughly in two seconds. No 
abrasion of paper. Works like magic. 200 to 

per cent. profit. One Agent's sales 
amounted to §620in six daya. Another $32 in 
two hours. Previous expe:ience not neces- 
sary. For terms and full particulars, address, 
bog Monroe Kraser M’f’g Co., La Crosse, Wis. 

243. i 


LOOK AT THIS. 











The The 
Best Cheapest 
Power in the 
Crindstone. . Market. 
—————— 
ASK FOR OATALOGUE GC. 


ADDRESS: 


THE CLEVELAND STONE (CO., 


36 Wilshire Bidg., CLEVELAND, 0. 


SO Sizes trom $7 10 $75 
Xo" WATER SUPPLY TANKS, 


~Ooue Mik 


Tlel! 


Witch 7 abe Sepeee™ we | 


16 


2 BY 24 FLAT TURRET 
LATHE, 





Send) for catalogue. 


JONES & LAMSON MACHINE rte 


Lock box 61, Springfield, Vt., U. S. 





SCIENTIFIC 





ESTABLISHED 1867. 


E. Harrington, Son & Co., 


Works and office: 


1500 Pennsylvania Ave., 
Philadelphia, Pa. 


—_—— = - 


Lathes, Planers, Drill Presses, etc. 
Patent Double Chain Screw Hoists, 
Overhead Tramway-Switch, etc. 


Gear Cutting a Specialty. 


MACHIN Sond 





J. STEPTOE& CO. 


West 2nd cor 
Central ave. 





_ | SHAPERS 


if Send for our 
"| book entitled 
‘“ Shapers."’ 








HAWKIN'S Calculations 


Hand Book of 
‘ —FOR— 
Engineers, Firemen and 
‘Machinists. 





A work of instruction and reference, 
226 pages 9x6, with 150 diagrams and 
illustrations, printed on heavy paper, 
sold in 10 monthly parts at 25c. each, 
or in one handsomely bound volume 


for $2.50; postpaid. 
THEO. AUDEL & CO., Publishers, Room 3, 
91 Liberty St., New Yerk City. 


HANDY APRON 


Is adjustable 
and will fit 
any man, 
large or small 
Made of can- 
vas and will 
wear a life- 
time. Sam- 
ples by mail 
60 cents post 
paid. Agents 
wanted in 
every shop. 
Liberal _in- 
ducements 


MECHANICS 


offered. 
Write quick. 





Nore.—This work teaches practical men 








how to advance themselves to the highest Mention this 
ashe hela ‘“‘ He who reada (this work) must paper. 
earn.’’— Ald Collins, luspector. ‘I would not 
oy meas “i ‘gr Sire times it to be the 
best TE ah ai the public. '—Chas. Spies, CLEVELAND 
NOVELTY 
DIXON’S COMPANY, 
BELT DRESSING ee 
Society for 
IS GUARANTEED Savings 


to prevent slipping and to preserve the 
leather. It will pay you tosend for cir- 
culars and testimonials. 


JOS DIXON CRUCIBLE CO.. Jersey City, WN. J. 


The Universal Radial Drill Co., 


CINCINNATI, O. 


Turret Chuckino Lathes. 


(3) EXTRA HEAVY. 
Swings 20”, 25” and 30”, with friction heads 





CLEVELAND.O. 


CADY MFG. CO., 


—MANUFACTUBEKS OF— 


CADY 


Improved Presses, 
Automatic Wire 
S'raighteners ard 
Cutters, Special Ma- 
chinery for cutting 
and forming Wire 
By. end Sheet Metal. 
uf 28aw. River St. 


Cleveland, 0. 


GRINOING MACHINERY. 


E are agents for the Diamond Machine Co. and carry a 
full line of their excellent tools in stock, consisting of 
Automatic Knife 
















Grinding Heads, Tool Grinders, 
Grinders, Surface Grinders, etc. 

To have the ideal grinding machine complete, you should 
take the ‘‘Diamond” machine and place thereon the 
NORTON Emery wheels, and then you will be free from all 
care or worry from that part of your shop. 

These MODELS of PERFECTION can be found always at 


PARKIN & BOSWORTH COMPANY. 


No. 8 South Water St., Cleveland, Ohio. 


BAEN ES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages: The speed can be instantly 
changed from o to 1600 withont stopping or shifting belts. Power 
applied can be graduated to drive with equal safety the smallest 
or largest drills within its range—a wonderful economy in time 
and great saving in drill breakage. Send for catalogue. 


920 Ruby St., R°CKFORD, ILL. 


yeoremeer=/P ATENTS 


an average 150 engines and boilers of 
WM. M. MONROE, 


N 
Q various sizes and styles both new and 
second hand, ready for reasonably prompt 

SOLICITOR & COUNSELLOR, City Hall, 
Boom 4. 








shipment. We will mail one of our catalogues 
free on application. If in need of anything iu 
the machinery line, write us. 


D. K. NORTON & SON, 
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True to pattern, sound, solid, free from blow-holes and of 
unequaled stre ngth. 

Stronger and more durable than iron sOrg nes in any po- 
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60,000 CR ‘ANK SHAFTS and 50,000 GEAR WHEELS of 
this steel, now running, prove this. 
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Write us for estimates. We will save you 
money. 
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THE NEW YORK CENTRAL 
FLYER. 





Nat. Sawyer, of New York, fur- 
nishes the Locomotive Engineers’ Mont/- 
ly Journal with the following descrip- 
tion of the engine that made the fast 
run (of about 97 miles per hour, we 
think) on the New York Central 
road. The cut was loaned us by 
Mr. Hays, editor of the /ournal: 

Engine No. 870, a diagram of 
which appears in connection here- 
with, is the engine that hauled the 
record-breaking special tram frem 
New York to Albany, September 14, 
1891, and at present in service haul- 
ing the ‘‘ Empire State Express.” 
It was designed by Mr. Wm. Bu- 
chanan, S. M. P. & R. S., for heavy 
trains and fast passenger service, and 
was one of a number built at the 
Schenectady Locomotive Works. 

As originally designed, it was fitted 
with 5 feet 10” driving wheels. Af- 
ter two years’ hauling the ‘‘ Chicago 
Limited,” showing a very efficient 
performance, Mr. Buchanan, who 
has always been one of the foremost 
peace-makers in improving railroad 
equipment, anticipating the popular 
demand for faster passenger service, 
had No. 870 sent to the West Albany 
shops, where the 70” wheels were 
replaced by others eight inches larger 
in diameter, and the attendant alter- 
ations made. * * * * 

General Dimensions. — Cylinders, 
19x24; steam ports, 18x14 ; exhaust, 
18x234; bridges, 136; throw of 
eccentric, 5%; valve travel, 5% ; 
crank pin, main journal, 532x5%; 
side rod, 434x314; driving journals, 
Bigxr1014; engine truck 6x10; ten- 
der, 414x8; outside lap of valve, 1 ; 
inside, o; boiler material, steel, 14 
thickness ; fire box, inside, 96x40% ; 
fepth in front, 70%; heating sur- 
lace, flues—1,670.7 square feet ; fire 
box, 31508—total, 1,821.5; grate 
urface,27.5; diameter of stack, 


1534; exhaust nozzles, 334; radius 


Wf link, 66”. 
These engines have great tractive 
power, and the weight on drivers 


dlow of a corresponding adhesion. — 


fhe heating and grate surfaces pro- 
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vided for—a total of 1,821.5 square 
feet of heating surface to 27.3 square 
feet of grate surface—afford favor- 
able opportunities for rapid steam 
generation and economical coal con- 
sumption. That these conditions are 
being developed every day are un- 
deniable facts, the service and record 
of their performances as well as the 
testimony of the traveling public on 
the N. Y. C. fully attesting this. 
The practice of scooping water from 
troughs laid in the center of tracks 
was first introduced on the Hudson 
River Division of the New York 
Central, in 1870, since which time 
all through passenger engines have 
been fitted with this water scoop; 
most of regular trains make a con- 
tinuous run of 143 miles without a 
stop, slowing up only to pick up 
water. 

The drivers of this giant iron steed, 
‘¢ Archie” Buchanan and “ Billy” 
Kirk, are two of the most cool, relia- 
ble, and fearless engineers on the 
Central system, and, barring acci- 
dents, the passengers entrusted to 
their charge arrive at Buffalo in 
safety and on tsme. 





QUADRUPLE ENGINES. 





On our first page is an illustration 
of the engines of the New York & 
Western Railway Co.’s tug boat 
Dorothy, built by the Newport News 
Dry Dock & Shipbuilding Co., from 
specifications and _ directions of 
Horace See, naval architect, New 
York. The engine occupies less 
space than the two-crank double- 
compound of the same power, the 
coal endurance being much greater. 
The cylinders are 93%”, 133%", 
183%”, and 26”x22” stroke, using 
steam at 180 pounds from a boiler 
978x104 feet long, built by the 
Lake Erie Boiler Works. The lower 
cylinders are bolted together, and 
supported on one side by two col- 
umns cast on the condenser, and on 


_. the other two by wrought iron col- 
— wmns fastened to the bed plate, the 


cast columns forming the guides. 
This description and cut are from the 
Marine Review. 
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A SEA TELEGRAPH. 





Thomas A. Edison has perfected and patented another wonderful elec- 
tricalinvention. It is one that is intended not only to further the inter- 
ests of commerce, but to protect human life at sea. It is, in substance,.a 
system by which telegraphic communication can be carried on between 
ships at sea, between’ships and the shore and between distant points on 


The most remakable part of it all is that this intercommunication can 
be maintained absolutely without the use of wires or cables, the principle 
being that of induction, which was recently brought into prominence by Mr. 
Fesla. 

Here is one of the ways in which the invention will work: Suppose 
all the ships that sail the seas are fitted with the proper apparatus. An 
ocean greyhound—the City of Paris, say—breaks her shaft, and there are 
fears that she may sink if assistance cannot be summoned quickly. Nota 
sail is in sight, nor asign of smoke on the horizon. An operator skilled 
in the transmission of Morse characters manipulates a key located, for 
instance, in the chart-room. Away down below the horizon is another 
ship, so far distant that not even her topmasts are visible. The Morse sig- 
nals are transmitted to the other ship and answered. The disabled ship 
gives her position, and the other speeds to her aid. 

The other ship might be a small bark or brig proceeding under sail, 

and incapable of rendering aid. In such a case the bark or brig would 
work her signals, which would be caught up by any ship within a radius of 
say 30 miles. Then they might reach another sailing ship, also too small 
and too far away to give the assistance required, but she in turn would 
begin signaling, covering another radius of 30 miles The signals might 
pass along to half a dozen ships before they reached one large enough to aid 
so big a vessel as the City of Paris. When they did reach one, however, 
she would reply that she would go to the disabled vessel’s assistance. The 
word of cheer would be passed back from ship to ship untilit reached the 
City of Paris again. 
. Suppose the rescuing ship to be the Majestic, bound westward, the 
Paris having been on her way from New York to Liverpool. She takes 
off the passengers and crew of the wrecked vessel, and proceeds on her 
way to New York, keeping her operator busy making signals or calls. A 
few hours after the rescue an answer comes. It is from the Zeufonic, bound 
for Liverpool. A message flies from one ship to the other, they alter their 
courses, quickly come into sight, and are in good time within a cable 
length of each other. The Zeufonic takes the City of Parts people from the 
Mayestic, and carries them on towards Liverpool. 

The original signals sent from the City of Paris may have first reached 
a ship far to the north of her; those of the second ship may have gone to 
one well to the eastward; the ones repeated from her may have reached 
another to the southward and have been passed on still further south until 
the rescuing ship was reached. All this would be done within a few min- 
utes, so that surely within half an hour of the disaster a rescuing ship 
would be found. 

Suppose a dense fog prevailed as the Mayes&c was nearing our Atlantic 
coast. She may have become a trifle uncertain as to her bearings. Should 
she come within 30 miles of land, however, she would be able to communi- 
cate with people on the shore, and find exactly where she was. 

Collisions would be impossible. Every ship within a radius of 30 
miles would be able to tell each other who, what and where they were. 
Ships out of sight of each other at sea could speak and ask to be reported. 
A passenger carried out to sea by a Transatlantic steamer by accident could 
pass word to shore, that his friends might be notified of his safety. -There 
are innumerable other examples that might be used to explain the way the 
invention will work. 

The principle involved is that of induction. Naturally, only those 
who have given some little study to electricity will understand clearly just 
‘how and why those results are obtained. 

In his specifications, filed at the patent office in Washington, Mr. 
Edison says: 

‘*T have discovered that if sufficient elevation be obtained to over- 
come the curvature of the earth’s surface and to reduce to the minimum 
the earth’s absorption, electric telegraphing or signaling between distant 
points can be carried on by induction without the use of wires connecting 
such distant points. This discovery is especially applicable to telegraphing 
across bodies of water, thus avoiding the use of submarine cables, or for 
communicating between vessels at sea and points on land, but it being 
necessary, however, on land (with the exception of communication over 
open prairie) to increase the elevation in order to reduce to the minimum 
the induction-absorbing effects of houses, trees and elevations in the land 
itself. Atsea, from an elevation of too feet, I can communicate elec- 
tricity a great distance, and since this elevation, or one sufficiently high, 
can be had by utilizing the masts of ships, signals can be sent and received 
between ships separated a considerable distance, and by repeating the 
signals from ship to ship communication can be established between points 
any distance apart or across the largest seas, and even oceans. 

‘‘The collision of ships in fogs can be prevented by this character of 
signaling, by the use of which, also, the safety of a ship in approaching a 
dangerous coast in foggy weather can be assured. In communicating 
between points on land, poles of great height can be used, or captive bal- 
loons. At these elevated points, whether upon the masts of ships, upon 
poles or balloons, condensing surfaces of metal or other conductor of elec- 
tricity are located. Each condensing surface is connected with earth by 
an electrical conducting wire.” 

In the accompanying taken from Cleveland World, two vessels are 
shown with condensing surfaces affixed between the masts. In heavy 
weather these surfaces can be flown from one mast in the form of a streamer. 
They may be made of canvas covered with flexible sheet metal or metallic 
foil, carefully secured. From the condensing surface on each vessel a wire 
extends to the hull and through an induction coil and revolving circuit 


breaker and key to a metal plate on the bottom of the ship, by which con- 
nection is had withthe ground through the water. The diagram in the 
middle of the cut shows the course of the circuit from the key, through’a 
primary battery to the induction coil, and thence to the condenser. Elec- 
trostatic impulses are produced in the condenser, which pass by induction 
through the air to the condenser on the other ship, which is located ata 
similar elevation. They pass thence to an electro-motograph telephone 
receiver placed in the circuit between the condenser and the ground plate. 
The Morse characters are produced by slight vibrations of the diaphragm, 
and are made audible by the electro-motograph. The air is full of mole- 
cules, which act as insulators. It 1s the passage of the current through 
these molecules which produces the induction, which means the transmis- 





sion, quicker than thought, of the current from one particle to another. 
The body of the air forms the dielectric or insulation between the con- 
densers on the two vessels, the circuit being completed by the passage of 
the current through the water or earth. 

By sending up the captive balloons from ships the distance through 


which signals can be sent can be vastly increased, the object being to — 


overcome the curvature of the surface of the earth. 

The balloon in the diagram is fitted with a condenser on top, from 
which a wire passes through the cable confining the balloon to the earth. 
The uprights shown in the cuts are on opposite sides of a wide body of 
water. 
to offices at their base, where connection is had with the ground. 


Ifa balloon in New York should be sent up toa great height, equip 
ped with a condenser, and held to the earth by a rope cable in which there | 


was a strand of wire, and another, similarly equipped, should be sent up 
from London, a circuit would be formed through earth and air, without 


the aid of wires for transmission, through which messages could be flashed © 


at greater speed than has ever been attained by any other sytem. Aili that 


is necessary to do is to locate the condensers at a sufficient height to over- | 


come the curvature of the earth’s surface. . This is similar in many re- 
spects to the train telegraph system invented by Mr. Edison, and now in 
use on the Lehigh Valley railroad, by which messages are transmitted be- 
tween moving trains and stations, and from one train to another. The new 
invention has boundless possibilities. All that it can accomplish can as yet 
only be conjectured by Mr. Edison, who has unlimited faith in its efficacy. 


Peculiarities in the Treatment of Iron and Steel. 

The peculiarities developed in the various processes of metallurgy are 
no more strikingly exhibited than in the treatment of iron and steel. Thus, 
the addition of carbon to pure iron results in the production of steel, while 
the addition of a hydrocarbon produces effects so marked that steel itself 
becomes modified to such an extent that its properties are not recognizable ; 
steel may in this way be as soft as pure iron. On adding hydrogen, ia 
varying quantity, the metal acquires the quality of resilience, as in the 
watch spring, or that of tenacity as in the knife or razor, or may be given 
nearly the hardness of a diamond, as in a file. With steel at a low temper- 
ature, from 400 to 450° F., edge tools are produced, the color in the 
yellow shades ; from 500° to 525°, various sorts of springs are produced, 
color blue; while by heating 1ron to whiteness and plunging it into water, 
which is mainly composed of hydrogen, files are produced or forms even 
harder. 


THE Phcenix Iron Works Co., organized last September, with Frank 
Patterson, President, Ed. Leighton, Vice-President and Chas. Hathaway, 
Secretary and Treasurer,is beginning the year remarkably well. The general 
manager, Wm. Russell, is a young man with the energy and experience ta 
make a success of any manufacturing business. The Phoenix Co. is continu 
ing the manufacture of the same line of goods as before. 
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To the Public ; 


Having bought for spot cash a quantity of new books at very low prices, and it 
being necessary to turn them into money quickly, we will, until above date, send post 


paid, Free to every person sending in One Yearly Sub- 
scription to the SCIENTIFIC MACHINIST, his choice 
of one or more books, as follows: “‘The Mechanic’s 
Complete Library,” bound incloth, or, “Dynamos and 
Motors,” and " Everybody’s Hand-book of Electricity,” 
In cloth, or, “ Experimental Electricity.” in cloth, as sub- 
scriber chooses. See description of books at bottom of page. Any selection will 


give yu $3 worth for $1.50. 


é TS. — Sending togeth h 
ass THREE SUBSCRIBERS cianiss Complete Library, BOUND IM 
| FG: Te a6 A MOROCCO. Regular price is $2.00. This gives $3.50 worth for $1.50. 
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Ge Uf — j A word about our paper seems in order right here. THe Screnriric Macuinist is published 
. Te i VW m4 on the Ist and 15th of every month, and is $1.50 per year, in advance. We consider it the cheapest 

, oe yy, mechanical teed published. judged either by the amount or nality of reading matter. The work of 
‘op S24 yi the best mechanical writers be presented in every issue. What more can any journal give its read- 
ty OY Vy ers? Examine it and form your own opinion. 


Yi 7 Yio onl ° 
Yj, Y/ Y y's SOT CLUBS: Members of a club of £5} or more get the paper one year and their choice of 
, “jf ( js jj m books as above stated, but we will allow them ‘‘The Mechanic’s Complete 
Wy Library,” BOUND IN MOROCCO instead of cloth. 


BONANZA FOR GLUB RAISERS: 1.7.° 00° vit “cive 


FREE to the one who gets it up the same as paid members get, and, IN ADDITION, a copy 
of ‘‘ Dynamos and Motors” or ‘‘ Everybody’s Hand-book,” in cloth. These can be readily sold 
for $2.25 if the money is preferred. Foraclub of 10 the getter-up will receive twice what 
each member gets, and, IN ADDITION, a copy of ‘‘ Dynamos and Motors,” or ‘‘ Everybody's 
Hand-book,” and a copy of Experimental Electricity, in cloth, These can be sold for 
$5.25, if money is preferred. For a club of 15 the getter-up receives the same as for a club of 10 
and a club of 5; for a club of 20 he gets twice what is given for a club of 10, and for larger clubs 
in same proportion. Express charges always paid. 

By ‘‘The same as paid members get” we mean the paper 1 year and book or books, of course. 
The getter-up does not count as a member. 


DESCRIPTION OF BOOKS. 


’ Is considerably la 
THE MECHANIC'S COMPLETE LIBRARY 3 comsidersbty terner than the, cut in thie pege 
and treats of almost every subject. Immense editions have been sold. It has a vast quantity of mat- 
ter, and is a very cheap book for its price—$r. + The paper and binding of the cloth copiesare not up 
to that in the electrical books here given, | ut if they were it could not be given in this way, even on se 
large a purchase as we have made With every copy is given free a complete working chart 
for setting gear teeth, worth §1 to any man in a shop. 
SEE PARTIAL LIST OF CONTENTS ON PACE i4. 


DYNAMOS AND MOTORS and EVERYBODY'S HAND-BOOK OF ELECTRICITY 25 


Trevert, a well known and reliable author. They have been given many flattering notices by rae oes 
and are splendid volumes. The cheapest editions, in cloth, were never sold for less than @ copy. 
The editions we have bought are extra fine paper and binding, worth 75 cts. each, and can- 
not be bought for 50 cts. 


EXPERIMENTAL ELECTRICITY (The cut of which we have not room for) isalso by Edw. Trevert. 

As an elementary work, it has been pronounced the best printed. 
Itis a little larger than “Dynamos and Motors” and “ Everybod ’s Hand-book” put together. The 
cheapest edition, in cloth, was never sold for less than $1. The edition we have boughtis extra fine 
paper and binding, worth $1.50, and can not be bought separately for less. Compared with 
other electrical books the prices of these works are low. 
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DEVOTED TO THE SCIENTIFIC CONSTRUCTION AND OPER- 
ATION OF MACHINERY FOR GENERATING AND UTILIZING POWER, AND FOR ALL OTHER PURPOSES. 
PUBLISHED ON THE IST AND ISTH OF EVERY MONTH. 
Address all communications to 


PUBLISHERS SCIENTIFIC MACHINIST, 


ATWATER BUILDING, CLEVELAND, O. 


Subscription Price in United States and Canaaa, in advance..........ccccc..ccccosscsssesceees §0 per year 
Subscription Trt to Foreign Countries, in advance..........ccccsesscccccscscccccssccsssccers oo per year 


ing Rates: 12 cents per agate line, each insertion. 


The publishers of the ScrentiFic MACHINIST are interested in nothin 

per, w is conducted for the sole purpose of earning le 

to sell, no scheme of any kind to promote, throug 
circulation. 


but this newspa- 
timate profits. They have no 
the medium of thia journal’s 


THE SCIENTIFIC MACHINIST goes Only to subscribers who have paid for it. Sample copies 
are sent out liberally, because by that means new subscribers are procured; but there is no 
‘‘ free’’ list except that of exchanges. 


It is the daty of all men engaged in mechanical pursuits to assist their fellow 
workmen as much as possible. They can do this in no better way than to write 
and send to the publishers of mechanical papers the results of their experience 
or experiments, PJain and brief descriptions of how difficulties have been over- 
come, how economy has been effected and how progress has been made are 
nelipfual and valuable. The publishers of the ‘Scientific Machinist” cordially so- 
licit such communications from all readers. None shall go unnoticed. 


ENTERED AT THE POSTOFFICE AT CLEVELAND, O., AS SECOND CLASS MATTER. 


CLEVELAND, OHIO, FEBRUARY 15, 1892. 





s@r-The Cleveland News Company will supply the trade with the 
SCIENTIFIC MACHINIST, through the regular channels of the American 
News Company. 


FRATERNAL INSURANCE. 


It is not infrequent that mechanics are solicited to join some society 
having insurance as an adjunct. Most men in this enlightened age, who 
have not a considerable property to leave to their families in the event of 
their death, are at least desirous of insuring their lives in order to provide 
after their demise what they had not been able to accumulate before. This 
is humane and is civilization. It is a fact that a reasonable amount of 
insurance can be bought by most mechanics, but they put it off because it 
seems too much of a burden ‘‘ just now,” and perhaps because some concerns 
have given up the ghost. The latter isno reason why they should remain 
out, for they have a duty to perform for the protection of their family, even 
if some risk is taken. 

It is to be deplored that fraternal insurance has not turned out better, 
and that fraternal orders do not show up better, but nevertheless, fraternal 
insurance is, most emphatically, a good thing, and no man with a family 
should be without it, unless he is able to buy it in an ‘‘ old line ” company. 
Machinists, engineers and all other mechanics should carry insurance. 
. There are some of the newer orders, organized for insurance mainly, that 
have taken example from the experience of older ones and avoided their 
weak points. These at least, with conscientious management, are safe for 
a good many years. 

One of the best fraternal insurance societies in the country is that of 
the Fireman’s Life Insurance Association, of Cleveland. If it were possi- 
ble for organizations composed of men working for different concerns to 
adopt their plan, every man could get substantial insurance at a reasonable 
rate. On the death of a member, each surviving member pays $5. The 
advantage they have is that there is no clerical work, no dependence upon 
the option or honesty of members to pay, for every one must sign an order 
authorizing the City Treasurer to deduct $5 from his salary on the death of 
each and every member of the department who belongs to the Association. 
This machinery is not possessed by many organizations. 

However, employes of railroad companies, large shops, etc., can get 
a good pointer from this, for there the conditions would be the same, and 
a society could be formed on that plan. But a three-thousand-dollar 
insurance policy does not cost a young or middle aged man so much, in a 
well organized fraternal society, that he can not easily carry it. It should 
be one of the first items on the list of necessary expenses. 


WE are pleased to note that Mr. A. H. Kerkhoff has built a factory on 
the corner of Western avenue and Dayton street, Cincinnati, O., and gone 
into the business of manufacturing drill presses, under the firm name of 
A. H. Kerkhoff & Co. 

Mr. Kerkhoff is well equipped to build up a large and successful busi- 
ness, for he has had much experience in manufacturing, especially in the 
line of drills. He is a Western man, but for a time was Superintendent of 
a shop in the East. Later he became General Manager fer the Bickford 
Drill Co., of Cincinnati, O., which position he held for a number of years. 
Mr. Kerkhoff has many friends, and his reputation as a manufacturer is 
wide. very one who has had business dealing with him will place great 
confidence in the Kerkhof drill. 






Dy realausu, Cnawrra 


(Readers are invited to use thia department. All questions on mechanical and 
scientific subjects of a pra-tical nature and of general interest will receive attention. The 
writer must give his name in full, but nothing that may identify him will be published with 
a question if he requests his name withheld. It will give the editor pleasure to assist, through 
this column, all readers, if poasible, and he cordially solicits practical queries.) 

(325.) J. L. C., Sidney, O., writes: ‘‘ A discussion came up this 
evening as to the comparative requirments, in knowledge of engineering 
and mechanics, of stationary, locomotive and marine engineers. An old 
locomotive engineer claimed that one who runs on the road needs as thor- 
ough a knowledge of engineering as any other kind of an engineer, and 
thought that the average man from the cab of a locomotive could easily 
take charge of and properly operate a Corliss engine plant or a triple- 
expansion marine. Iam not very far along in the business, being only a 
stoker, but his opimion did not tally with my ideas exactly, and I write to 
ask your opinion of his statements.” 4—Without depreciating the skull 
required to run a locomotive engine properly—for it certainly requires a 
high order—it must be acknowledged, that the work tends to develop a 
knowledge of the locomotive only and gives but a narrow experience. The 
stationary engineer, perhaps, does not need to be as adept at getting an 
unusual amount of work out of his engine at times as his brother on the 
rail, but he has much more machinery in charge and is required to know 
about the accessories of a stationary steam engine, with which the man on 
the locomotive has nothing to do. He, therefore, is usually a more profi- 
cient engineer, and could much more readily run a locomotive than a 
locomotive engineer could run a stationary engine. It is certain that 
marine engineering demands a high grade of talent, large experience and 
fitness in many directions that are not considered requisite to the stationary 
or locomotive knight. We know of locomotive engineers who have 
assumed charge of important stationary plants and steamboats, and they 
are often possessed of wider knowledge, than is necessary for their work 
on the road, but we should place marine engineering first, stationary 
engineering second and locomotive engineering third, but with entire 
respect, as before stated, to the skill of each class. 


(326.) C.G., Kansas City, Mo., writes: ‘‘I am running a slide 
valve, 50 H. P. engine and taking care of two hydraulic pumps, as well as 
looking after the shafting and machinery of the manufacturing establish- 
ment I work for. I have had four years experience, running an engine, 
and have given entire satisfaction to the three employers I have worked 
for. Now, I want you to advise me whether I should quit if my wages are 
not raised to $2 per day. Iam getting only $1.50 and I have asked for 
$2." A.—A knowledge of the circumstances is always necessary to enable 
one to judge a question of proper compensation, but we believe that if you 
are giving satisiaction that you should have at least $2 perday. We could 
not, however, advise you to give up your job before procuring a better. 
If you can not induce your employers to pay you $2 per day, perhaps you 
can compromise a $1.75 per day. Then, you would do well to look around 
and find a better position as soon as possible. If you are attentive, sober, 
faithful and competent, you should earn more than $1.50per day. ‘If you 
strive to learn all about your engine, boiler and entire plant, ascertain how 
much coal is consumed per day and per H. P. developed and make it your 
business to discover the leakage in heat energy and do the largest amount 
of work at the smallest expense of fuel and wear and tear on the plant, 
you will surely find a plant before very long that will pay you higher 
wages, and from that you will get still higher by the same ladder. 


(327.) W. W. C——n, Allentown, Pa., writes: ‘‘ Would be pleased 
to have you give me, in ‘Questions and Answers’ column, some in- 
formation on consumption of coal, what grate surface to acertain quantity 
of fuel, how it is found out, etc.?” 4.—Area of grate required for exter- 
nally-fired boilers is estimated in square feet per pound of coal. With 
moderate draught, .08 square feet per pound of coal, or a consumption of 
about 12 pounds of coal per square foot of grate surface per hour; with 
quick draught .06 square feet per pound of coal, or a consumption of 16 
pounds of coal per square foot of grate surface per hour; with forced 








draught, .o4 square feet per pound of coal, or a consumption of 25 pounds | 


of coal per square foot of grate every hour. With marine engines the area 
of grate should not be less than .77 square feet per indicated horse-power, 
and the area of tube surface between the tube plates not less than 2.30 
square feet per I. H. P. 


(328.) J. G. G——1, Binghamton, N. Y., writes: ‘‘ Would like to 
ask you for a brief, plain, every-day definition of ‘good firing.’ No alge- 
bra, or quadratics, or anything of that sort, please. It is for practical 
work, not theory, that I ask information.” .4.—Good firing means com- 
plete combustion, which is another way of expressing the consumption of 
just enough fuel to keep up the steam pressure required without waste. A 
bright flame all over the grate surface means good firing. Blue flames, 
dark spots and smoke show incomplete combustion, due to improper feed- 
ing of the fire or defective regulation of draught, that is, supposing fuel and 
furnace are free from defect. 


(329.) Charles Bush, Dowagiac, Mich., writes: ‘‘ There is in Penn- 
sylvania, I do not know just where, what is said to be the largest station- 
ary engine inthe world. Will you kindly tell me through ‘ Questions and 
Answers’ where it is, and something about it?” 4.—One of the largest 
(if not the largest) stationary engines in the world is at the famous zinc 
mines at Friedensville, Pa. It is this you probably refer to. Itis known as 
the ‘ President,’ and there is probably no pumping engine in the world that 
can be compared withthis monster. The number of gallons of water raised 
every minute is 17,500. The driving wheels are 35 feet in diameter, and 
weigh 4o tors each. Thesweep rod is 40 feet long and the cylinder 110 
inches in diameter with a 10-foot stroke. 
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(330.) ‘* Reader,” Cincinnati, O., writes: ‘‘Can you tell me why 
a planer table springs high in the middle? It is a 42” planer, bed 13 feet, 
table 9 feet, and stands on the fourth floor. Answer and oblige a reader.” 
A—TIf it is set up properly, there must be some fault in the construction of 
the machine, or in its condition. It may be warped or a number of 
things may be the matter with it. Careful examination only can reveal the 
cause, and when the latter is known, most any good machinist can suggest 
a remedy. 


(331.) Wm. Bryant & Co., M——d, S. Dak., writes: rst. ‘‘We are 
running a horizontal engine in a plant of ours, in an out-of-the-way place, 
about 500 miles northwest from Minneapolis. The cylinder is 10’x12", 
and is slightly worn in the center. Can it be rebored, or trued up where 
it is, and if so, in what way, as it would cost considerable to move it ?” 
2nd. ‘‘Can you give us the address of some party publishing 2 work on 
saw repairing or saw straightening or saw hammering?” .4.—1st. Nearly 
every machine shop has a portable boring bar for this purpose that they 
can place in any cylinder and do the work by hand. 2nd. Writeto Henry 
Carey Baird & Co., Philadelphia, Pa.; Theo. Audel & Co., 91 Liberty 
street, N. Y., and John Wiley & Son, 53 E. roth street, N. Y., for infor- 
mation concerning mechanical books. They know most about such mat- 
ters. C. E. Grandy may have published his articles on hammering saws 
in book form. If so, you would do well to get a copy. Address him in 
care of American Machinist, 96 Fulton street, N. Y. 


HINTS TO ENGINEERS.—VI1. 





BY EDWIN WOODWARD. 


The first duty of an engineer before lighting the fires, is to lift the 
safety valve—for two reasons—first to see that it is in working order—and 
also to remove the partial vacuum before aluded to—which prevents the 
gauge cocks from indicating the true water level. The most convenient 
way of lifting the valve, is by means of a cord attached to the lever and 
lead over a pulley, and in easy reach. This is applicable to all safety- 
valves when steam is on, but it is effective only with pop valves to release 
the vacuum. Lifting the weight does not lift the valve, and relief must be 
obtained by opening the upper gauge cock, and after it has served its pur- 
pose it is desirable to leave it open till steam is raised that the air may also 
have a point of egress, then try the water, and if sufficient, the damper and 
draft opened and the fire kindled. 

If the boiler and engine during working hours require the undivided 
attention of the engineer, he should take advantage of the leisure time 
between the building of fires while getting up steam, to clean and brighten 
up affairs intheroom. Appearance requires that dust and cinders be kept 
from lodging on the boiler, connections, and front. This labor is greatly 
lessened and the life of the parts enhanced by covering as often as neces- 
sary with black varnish, which also makes a splendid guard against rust 
and dampness, that would otherwise attack exposed parts. 

A first rate varnish is made by dissolving asphaltum pitch in boiling 
turpentine, to the consistency of paint, when cold. Apply with a brush. 
Also look often at packing of the engine—remove and renew if necessary. 
Polish and clean up the moving and difficult places about the engine, too, 
while they are at rest. 

It is impossible to lay down an absolute and undeviating course for 
the fireman to pursue as regards the best methods of keeping the fire at a 
uniform volume. Certain aims are striven for, which, when attained, 
important results are guaranteed. The accomplishments of these ends are 
variously effected—one fireman will succeed, sometimes, in a course that 
would be absolutely disastrous with another—perhaps it is instinctive deli- 
cacy of manipulation that assures it, instinctive knowledge of conditions, 
by some called luck. However that may be, it undoubtedly will be pro- 
per to point out some of the common methods as practiced by successful 
firemen and leave the finer intricacies to be discovered and utilized by 
right of might. 

Time was, in some parts of our country, when wood was used almost 
exclusively in making steam—and in many parts is still quite largely used. 
Technical writers as a class ignore this fact, presumably, for the reason 
that where wood is used it is of little value and all that can be burned is so 
much out of the way, forgetful of the fact that the intelligent use of it is 
the use that supplies the steam in needed uniformity, not sometimes high 
and sometimes low, dependent on the care, or its lack, with which it is in- 
discriminately pitched into the furnace. 

The first care in firing with wood, if in a horizontal boiler, is to keep a 
good supply of coals at the front of the grates, and the openings of the 
grates free from ashes that the draft may not be obstructed thereby. The 
wood should be laid in compactly—reasonable spaces for the flames to 
spread and arise being provided, especial care being taken thattwo or more 
pieces de not lay flat sides together, as the furnace will be robbed of at 
least two legitimate flames. 

In many lumbering districts much of the firing is done with slabs from 
green timber. In using such fuel, many place the bark side down, under 
the impression that being the accumulation of dead growths, and dry, it 
will ignite quicker and burn better. It will, till the dry coat is burned off 
to the green under it, when all progress will be stopped till that moisture is 
sufficiently dissipated to allow it to ignite. If the other side of the slab is 
placed down, while not starting quite so quickly, when started it is started 
to burn with increasing fervency, till all is consumed—green bark being no 
obstacle as it is dried out before it is reached. If the utmost capacity of a 
boiler is required, it will require much care to prevent the fire from getting 
low while being replenished if the wood be poor. Keep the furnace con- 
stantly filled. If the fire is getting nearly burned out, give one shake, to- 
gether with the poker with a pass or two over the grates to remove the 
ashes, and immediately fill up with wood. Constantly stirring the fire is a 
mistake. The main point is to keep plenty of bright coals well in front— 
the draft will draw the flames back—and the furnace full of wood, with 


draft doors and damper shut, then if the greater demand for steam 1s made 
it is readily furnished by opening—the draft—a reserve fund, payable on 
demand. 

Firing with coal is comparatively easy—the main effort with a fireman 
who has used poor wood for fuel being to keep it within reascnable bounds. 
Much is gained by having the kirdling wcecd vigorously burnirg befcre 
the coal is put on. Then it should be put on sufficiently thin to readily 
burn without smothering the fire. After it is thoroughly ignited and par- 
tially coked break the crust and push the mass well back, leaving ccm- 
paratively but a small porticn of burning coals at the frcnt of the grates. 
Deliver the new supply of coal there. Three important advantages are 
gained ; in the first place, the volume of heat is not checked, as throwing 
It upon the burning coal would. In the next place, the smoke and gases 
thrown out by the igniting coal is largely consumed in passing over the 
burning coal behind it; and lastly, by placing it at the front, the decided 
advantage of having it coked is had— springing into instant blaze when it is 
broken up and put with the rest. 

Whatever is true of wood is true of coal as regards cleaning the fire. 
It should be done as quickly as possible. The exposure of the boiler 
sheets to drafts of cold air while cleaning or replenishing the fire is very 
destructive, and moreover, admittance of such vast volumes of cold air 
above, and not through, the grates has a dampening effect on combustion 
resulting in dense columns of black smoke, which, rising from the top of 
the chimney unconsumed, give evidence of serious and reckless waste. 

Other things being equal, the fireman who displays the smallest tell- 
tale in the way of asmoky burner is the cheapest man ata higher salary, 
for salary is a secondary consideration, especially in steam engineering, 
efficiency being first and foremost to the owner of the plant, while a fire- 
man, who knowirg himself competent and reliable, unless compelled by 
force of circumstances, will not submit to meager wages. 

It is as true of this as any other calling that worth makes the man and 
wages, and it is eminently true that the capable, careful and industrious 
fireman will ultimately find his place at his true worth, ifhe will grasp the 
opportunities as presented. 


‘THE DEVELOPMENT OF THE STEAM-ENGINE—V. 





BY PROF. R. H. THURSTON. 





The Stationary Engine. 

The stationary engine is, as has been already seen, an evolution from 
the earlier types of pumping-engine, and is a product of the fertile and 
fruitful brain of James Watt. The Watt double-acting engine, turning a 
shaft, regulated by a ‘‘ fly-wheel ” and controlled by the Watt governor, 
represents the type of the modern stationary engine as well as that of Watt’s 
own time. The changes which have occurred since that period have been 
mainly in matters of detail. 

The old ‘‘ parallel motion” guiding the head of the piston-rod has 
now become generally superseded by the guides and sliding cross-head. 
The valve-gear has been simplified and better adapted to efficient action as 
a ‘‘cut-off” gear. The governor has been so attached as to adjust the 
steam supply to work momentarily performed, by variation of the point of 
cut-off, and, revolution by revolution, fixing the ratio of expansion. The 
general design and construction of the engine have been modified in the 
direction of simplicity, cheapness and lightness, combined with strength. 
The use of the direct-acting engine, rather than the beam-engine, is now 
general, and, for all but ‘‘ high-speed” engines which make 150 to 300 
revolutions or more per minute, some form of ‘‘ detachable valve-gear” is 
employed. 

'. The first successful ‘‘ drop cut-off”? engine was that of F. E. Sickels, 
of 1841, which employed ‘‘ puppet-valves ” on the steam side, which could 
be detached and allowed to fall into their seats at any desired point in the 
stroke, by a detaching mechanism operated either by hand or by the gov- 
ernor. To prevent injury by the impact of the valve on the seat, a ‘‘ dash- 
pot” was used, consisting of a vessel, containing either water or air, into 
which a loosely-fitted piston was fitted. This piston, attached tothe valve- 
stem, directly or indirectly, rose and fell with the latter, and when the 
valve was about to strike the seat at the end of its descent, the fall was 
checked and the valve ‘‘ eased” down to the seat by the resistance of the 
fluid in the dash-pot, on which the piston fell, and through which, for a 
very short distance, it then forced its way. , 

Modifications of these devices were devised by G. H. Corliss in 1849, 
and constitute the so-called Corliss engine of the present time, which will be 
described later. Many other inventors have since constructed still other 
engines of the same general character. 

The latest improvements of the stationary engine relate to what are 
distinctively known as the ‘‘ high-speed ” engine, and have led to the pro- 
duction of engines especially adapted to driving machinery at very high 
speeds of revolution. In the most successful engines of this type it is usual 
to make the engine itself of the simplest possible design ; to adopt a simple 
valve-motion, and to secure regulation by means of a governor placed on 
the main shaft and adjusting the point of cut-off by shifting the eccentric. 
A single valve is often used. These engines will be fully described in the 
next chapter. 

Where the cost of securing the needed condensing water is not too 
great, and where the steam-pressure is mcderate, a condenser. may be 
economically added to the non-condensing engine, thus obtaining a gain in 
power of considerable amount and an increase in economy of steam and of 
fuel, if the engine is well proportioned to its work when thus altered, of 
often one-third—three pounds and two pounds of good coal per horse- 
power and per hour being common figures for such engines working non- 
condensing and condensing. The gain in power is often one-fourth or 
one-third. But with increasing pressure of steam this gain becomes 
lessened.—[From ‘‘ A Manual of the Steam-Engine,” Part 1st, by Prof. 
R. H. Thurston, Published by John Wiley & Sons, 53 E. roth street, New 
York; 2d part now ready. | 
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pax The Electrical Lessons recently printed, one of which gave directions for 
making a dynamo, will soon be completed, when the whole series will be published 
in a neat volume with paper covers. Every one subscribing after December 
1st, 1891, will receive a copy free. This series constitutes the simplest and 
best instruction for beginners we have yet seen. 








Modern Generators and Motors. 

Having presented in previous articles some of the early ideas on the 
subject of electric generators and motors, we now submit brief descriptions 
of some of the prominent modern types: 

Fig. 1 is a roo H. P. generator, designed by Sidney H. Short, for 
the Brush Electric Co. It1sof the closed coil armature type. The core 








machines are very compactly built and so arranged that any part may be 
inspected or repaired without disarranging other parts. -The magnets or 
armature can be removed easily and quickly, and any bobbin of the arma- 
ture can be rewound without disturbing the remaining bobbin. The Brush 
Co. will build these generators and motors for 500 or 1,000 volts, as’may 
be preferred, and of powers ranging in the generators from 50 to 500 
horse-power, and in the motors from 5 up to roo er 150 horse-power. 

We have already illustrated in these columns the admirable type of 
railway generators, supplied by the Short Electric Railway Co., and have 
also described their standard double reduction motor and their gearless 
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Fic. 1—100 H. P. BRUSH GENERATOR. 


of the armature is composed of thin sheet iron wound on an iron founda- 
tion ring and firmly riveted together. The edges of this ring are then 
milled out to allow for the bobbins of wire, thus forming a ring something 
like that constructed by Paccinotti. The wires connecting armature with 
commutator are carried along the shaft, but are very carefully covered so 
as to protect them from injury, while the bearing on the commutator side is 
placed outside of the commutator, so as. to allow a clear way for the shaft 
wires. The commutator runs practically without sparking at the brushes. 

The motor is similar to the generator in its construction, and both 


motor. The Short Co. have now brought out another type designated as 

the ‘‘Single Reduction” or ‘‘ Water-Tight Motor,” and it is this type | 
which is illustrated by Fig. 2. One pinion and one gear have been dis- 
pensed with and arrangements made to run the remaining gear in oil. The 
machines are practically the same as the Short standard motors, and a series 
of efficiency tests show that in economy of current and in output of power 
there is little choice between them. The ‘‘ Single Reduction,” however, 
is smaller than the ‘‘ Standard,” and it is claimed 1s the lightest and smallest 


street car motor thus far constructed. It weighs something less than 1,800 
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pounds ; is encased in and entirely protected by its iron frame, and can be 
operated on 30-inch, 33-inch and 36-inch wheels, and on any gauge of 
track down to three feet. 

This motor is specially adapted to narrow gauge roads and for mine 
haulage purposes. It is made in two standard sizes; fifteen and twenty 
horse-power. 

Times consumed in repairs enters into every record kept by street 
railway companies, and one of the valuable features of the Short apparatus is 
the facility with which it can be repaired. Acar can be run over a pit 
and every part of the motor reached without difficulty. The commutator, 
field coils and armature are easy of access and the armature can be 
removed, in case of necessity, by two men in eight minutes, its weight 
being only one hundred and ninety-eight pounds. In fact every part of 
the motor can be removed without taking the machine to pieces. The 
bearings of the car motor are twice oiled and the comparatively slow revo- 
lution of the armature reduces natural wear to a minimum. The James- 
town (N. Y.) Street Railway operated ten cars from June tenth to August 
twenty-ninth, a period of eleven weeks, with a total loss of but two car 
days. On the Rochester (N. Y.) Railway, during eight months of oper- 
ation, the total cost of repairs, including material and repairs to electrical 
machinery, was but four mills per car mile, and the average loss per car 
was but four per cent. of the total mileage. 

Fig. 3 is taken from a photograph of a fifty horse-power ‘““C&C” 
dynamo, placed on the market by the ‘‘C & C” Electric Motor Co., No. 
402-404 Greenwich street, New York City, during the past Summer. 
The design is similar to that of the well-known circular field and conse- 
quent pole motor, already so familiar to the public. The machine repre- 
sented is wound for five hundred volts and specially designed for power 
circuits. For a long transmission of power this can be specially wound to 
give perfectly automatic regulation under the very greatest possible varia- 
tion in lead. A substantial terminal board is bolted to the upper pole-piece, 
and is provided with a heavy knife switch for opening the main circuit. 
This board also carries the field and armature connections, all of which are 
of solid metal and in plain view. The commutator is of the most substan- 
tial construction, being built up of heavy copper bars insulated with the 
best mica, With proper care it will last for years. The mechanical con- 
struction is of the best throughout, skilled mechanics and the most improved 
machine tools being employed. The armature is wound to carry a much 
greater volume of current than the nominal capacity of the machine requires, 
thus making it practically impossible to burn them out by overheating. 
The circular shape of the magnets gives them the greatest possible develop- 
ment of power for least weight. 

The one hundred horse-power dynamo made by this company is of 
exactly the same form as the dynamo here illustrated, and is especially 
suitable to be used as a power generator for street railway circuits, its high 
efficiency and mechanical excellence making it a favorite with station 
superintendents. | 

These dynamos are wound in standard sizes, from one horse-power to 
one hundred horse-power, for electric lighting as well as for power trans- 
mission, and especially for isolated plants and for use in mills, office build- 
ings, banks, etc. E. M. F. 

[To be continued.] 


ERECTING STEA'A POWER PLANTS.—1. 





BY JAMES F. HOBART. 


After the determination has been made to erect a steam plant, careful 
calculations should be made and estimates formed of the total amount of 
steam necessary to do the work required. There is nothing more aggra- 
vating than to find after erecting a nice steam plant that the addition of 
one or two necessary machines has reduced the boiler or engine capacity 
so that the power is insufficient. Some kinds of manufacturing require 
that the boiler plant be capable of increase within a few months or years, 
while other kinds of manufacturing will probably not need to be changed 
from the time they are erected until the plants are rebuilt. An electric 
light plant is a good example of the first. In putting in a plant for making 
electricity, it is safe to figure on double the capacity required when the 
plant is installed. Six months’ time will suffice to render this increase 
necessary. 

A flour or grist mill, on the other hand, will not require an increase 
of power for years, ifever. After a careful estimate has been made of the 
horse power required, add a liberal percentage for increase, according to the 
business to be engaged in. Next, take into consideration the kind of fuel 
that must be burned. If good soft coal or even hard coal can be burned 
all the time, the conditions will be different from those requiring a con- 
sumption of sugar-cane, sawdust, tanbark, or any of the cheaper varieties 
of local fuel. If coal is to be used, there should be a grate surface area of 
one square foot tor a combustion of 15 pounds of coal per hour. The 
length of the grate should not exceed one and one-half times the width of 
the furnace, and the bars should be set at an inclination toward the bridge 
wall of one inch to one and one-half inches in every foot of their length. 

This percentage of grate area will serve for the higher classes of com- 
bination when there is great chimney draft or when a blower is used. 
When the rate of combustion is not high because the lower grades of fuel 
are used such as tanbark and bagasse, the proportion of grate area should 
be increased to one foot for every twelve pounds of uel. The width of 
the grate bars should in all cases be the least practicable. The spaces be- 
tween the bars should be from one-half to three-fourths of an inch, accord- 
ing to the fuel used. Sawdust and culm require the finest grate, while 
wood and furnace coal being better burned upon grate bars spaced a 
greater distance apart. 

The depth of a grate bar should be six-tenths of the square root of its 
length, all measurements being taken in inches. The efficiency of a boiler 
furnace depends more upon the proper size of the ash pit than many engi- 
heers imagine. For a combustion of 15 pounds of coal per hour, the trans- 
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verse area of the ash pit should be from two-tenths to twenty-five-hun- 
dredths times the area of the grate surface, this size being best for bitumin- 
ous coal. For anthracite coal from twenty-five hundredths to three-tenths 
is best. In other words, a furnace 42” in width should have a depth of ash 
pit of from 15” to 20”. 

The combustion chamber for coal should have a volume of two and 
seventy-five-hundredths to three cubic feet per foot of grate surface. For 
wood, a volume of four and six-tenths to five cubic feet is required for each 
square foot of grate surface. The higher the rate of combustion, the 
greater the volume. For this reason, bituminous coal requires more room 
than anthracite. 

It is well to bear in mind at this point that there must be sufficient 
opening between the grate bars to supply the amount of air necessary for 
the combustion of the coal. The velocity of a current of air entering an 
ash pit is usually estimated at twelve feet per second. To maintain this 
velocity, a much higher velocity is necessary through the combustion 
chamber, tubes and chimney of a boiler. The moment cold air enters 
through the grate into the ignited coal, its volume is increased about six 
times; therefore, its velocity must be increased in the same ratio unless the 
conducting passages be made enough larger in cross section to reduce the 
velocity of the heated air and gases to a point nearer that of the air as it 
enters the ash pit. 

From 1,800 to 2,000 cubic feet of air are required for combustion pur- 
poses to convert one cubic foot of water into steam. When wood is burned, 
nearly 4,000 cubic feet of air are necessary to make the same amount of 
waterinto steam. The rate of combustion in pounds of coal per square foot 
of grate surface per hour is from ten to 16 in stationary boilers under natural 
draft. Where forced draft is used, the combustion may be increased to 
nearly 120 pounds of coal per square foot of grate surface per hour. 


To the Reader: If not a subscriber you should subscribe for this 
paper. It contains more matter of merit for the price than any other 
mechanical journal. See our REMARKABLE offer on page 8, which 
holds good only a short time. Don’t fail to take advantage of the best 
bargain you will ever strike. 





Action of Various Oils on Metals. | 
A series of tests, covering some twelve months, on the action of vari- 
ous oils on metals in contact with them, recently carried out, gave the fol- 
lowing results: In the case of iron, seal oil acted the least on it, and tal- 
low the most. Bronze was not attacked at all by colza oil, and but very 
slightly by olive oil, while, on the other hand, it was vigorously eroded by 
linseed oil. In the case of lead, the most deleterious lubricant was whale 
oi], and the best was olive. Whale, lard and sperm oils were about equally 
erosive. Zinc seemed to be but little attacked by mineral lubricant oils, 
the best oil being lard and sperm the worst. Copper was not attacked by 
any of the mineral oils; sperm oil had the least and tallow the most action 
on it. Generally speaking, mineral oils attacked the metals under test the 
least, and sperm oil attacked them the most. In conducting these experi- 
ments, the metals were first thoroughly cleaned in ether and then dried. 
They were next carefully weighed and placed in closed vessels filled with 
oil, which were kept for a year at a uniform temperature in Summer of 80° 
Fahr., and in Winter of about 50°. 


Don’t Turn the Exhaust into the Sewer. 

Steam should never be put into a brick or cement sewer, as it has an 
injurious effect on the same, causing disintegration and collapse within a 
very short time ; neither should it be led into a brick chimney for the same 
reasons. In some places it is the practice of engineers to turn the exhaust 
from pump or small engine into the sewers, but this is bad practice, and, 
we believe, an illegal act in some cities, for it will not only destroy the 
sewers, but the heat of the steam makes the malarial gases more active, 
while at the same time it produces a certain amount of pressure that will 
force the gas back into the buildings through the water traps commonly in 
use. In these traps there is seldom more than three inches of water, and 
very little pressure is necessary to force the gas through them. Wherever 
gas is forced back through buildings in this or a similar manner the death 
rate in that locality will certainly be greatly increased. 


Rapid Steaming Boilers. 

Recent improvements in boilers, especially those of the water-tube 
type such as are put into high speed gun-boats, torpedo-boats, etc., show 
considerable increase in the power developed from a given weight of boiler 
and water over those formerly in use. A gun-boat was recently equipped 
and furnished with a water .tube boiler in which all of the tubes were 
straight and it supplies steam for the development of from go to 100 horse- © 
power per ton weight of boiler, including water, as reported after the test. 
A clear description of the boiler was not given, but if such power can be 
developed from such a weight of material it shows an extremely high evap- 
orative efficiency. 


IN a gas engine plant recently established in England, where the gas 
used in the engine was manufactured on the spot from coal, it was shown 
that a brake horse-power was developed from a consumption of 1.23 Ibs. 
of coal, and allowing for friction it would give an indicated horse power 
from less than one pound of coal. In this case the engine, itself, showed 
an efficiency of but 69 per cent., which is considerable lower than that 
shown by some of the best steam engines, but the result of the test would 
tend to prove that very much higher efficiency is obtained from the fuel 
when the combustion takes place within the cylinder of the engine where 
the heat is applied direct. 


SCIENTIFIC 


MACHINIST. 





GILL’S WATER TUBE STEAM BOILER. 





The rapid growth in popularity of the water tube type of steam boiler has 
been the best evidence of its economy in space and fuel, its safety, its durability 
and its general superierity. An approved type is herewith illustrated. In the 
construction of the Gill boiler, the water tubes, four inches in diameter and 
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the production of dry steam under conditions of rapid driving. The drums 

are made of the best steel, and the thickness is proportioned for the highest 

| pressure desired, with ample factors of safety. The bank of tubes is divided 

into two or tbree sections by one or two flame walls made of fire brick, firmly 

secured by rods running through them and into the side walls. The flame 

and heated gases are thereby compelled to traverse the tubes two or,three 
Fic. 5. 








Fic. 6. 


spaced about three inches apart, are inclined at an angle of about fifteen , times before finding their exit at the rear end of the furzace. It will be 


degrees from the horizontal. Each nest of four or five tubes is expanded into 
a cast-iron box or header at each end in such a way that the tubes are staggered 
instead of being placed one above the other. By thus making these boxes 
short, and by connecting them by slightly flexible tubes, the danger of break- 
age is entirely aveided, which is of common occurence where the headers are 





GILL WATER TUBE STEAM 


made in one long cast-iron box. The connection between the headers and the 
ateam and water drum over head is exceedingly simple, consisting of short 
tubes which are expanded into the top of the headers and into the drum enter- 
ing the latter radially, for which purpose they are curved to the preper form. 

The drums are made in sizes varying in diameter from 30 to so 
inches, proportioned so as to allow a cubic foot capacity for steam space and a 
cubic foot for water storage in the drums for each horse-power developed. 
Thirty-imch drums have been found to be the smallest size that will allow of 


obeerved that the tubes receive the most intense part of the heat, and absorb 
the larger amount of it before it reaches the drum, consequently the drum is 
not subjected to the same destructive forces that it would otherwise be, and 
therefore there is scarcely a possibility of a disastrous explosion of the drum. 
Ont of the many hundreds of thousands of horse-power of beilers of this class 
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BOILER, WITH IRON STACK. 


that have been built since their introduction by Dr. Alban, in 1840, we do not 
know of a single instance of an explosion of one of these drums. 

Under the rear row of headers is placed a mud drum, usually 18 inches in 
diameter, connected to the {bottom headers by short nipples. This drum 
serves to collect the sediment floating inthe water, and hold it uutil it is 
blown off. 

_. ong narrow cleaning doors are built in the side walls of the brick set- 
ting, through which a hose with a steam nozzle may be inserted, for the pur- 
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pose of blowing off the dust which gradually settles on the tubes. Two or 
three man-hole doors are also built in the side walls to allow an operator or 
inspector to enter the furnace above and below the tubes for cleaning or 
inspection. The furnace is built with an opening the full width of the furnace 
and the full height of the bank of headers, at both the front and rear of the 
tubes. Large doors are used to close these openings so as to prevent as much 
as pessible the less of heat. Upon opening these doors access is had to all 
the sectional parts without the necessity of entering the dusty furnace. 

The illustration, Fig. 5, shows a bank of Gill’s patent headers and a steam 
drum, with their connections. The celumn at the left hand shows a five and 
six-hole header with the caps removed, and the curved tube connection with 
the steam drum. The column at the right shows a five and six-hole header, 
with their inside hand-hele caps, bolts and dogs in place The middle column 
shows a four and six-hole header—in section at the middle of the headers— 
shewing the manner of connecting the headers with each other, and the 
headers with the steam drum. The small illuatration, Fig. 6, at the bottom, 





shows a section through the three headers and four tubes, at the line A A. 
Fig. 7 shows a pair of five tube headers, with five tubes, the hand-hole caps 
and the short nipples in place. 

Hand-holes are provided in the headers at the front and rear of all tubes 
through which a scraper (having a long, straight and firm handle) is used to 
remove any sediment or scale that may have lodged in the tubes or in the 
headers. The tubes may also be removed through these hand-holes when 
necessary and new ones inserted. The openings are closed with caps placed 
inside of the headers. They are packed with thin rubber gaskets and are held 
in place with bolts one inch in diameter. The outward pressure of steam 
against these caps helps to make a tight joint, and should it be possible to 
break these bolts the preasure of steam would kold the caps in place and thus 
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TWO 450 H. P. BOILERS ARRANGED IN ONE BATTERY. 


prevent the accidents that frequently occur with ether water tube boilers 
which use outside caps, held in place only by the bolt, viz: the breaking of 


the bolts, blowing off the caps, scalding the firemen and other person that | 


may be in the boiler room. 





brackets, bolts and rods is erected, within which the drums, tubes and headers 
are suspended. .The drums are supported in swings that are not attached to 
the drums, thus allowing the working parts to expand and contract indeper d- 
ently of the structural parts. All the iron work is made complete before the 
brick work is commenced. The cast iron front, full height and width of the 
structure, is made in sections, and so united as to allow of free expansion to 
all the parts. The fire and ash doors have openinga which sre provided with 
wickets to centrol the admission of air to the furnaces. Although very plain, 
it is neat in design, as will be seen by reference to the illustrations. 

Following is a comparison between a Gill water tube and a return tubular 
boiler : 

GILL WATER TUBE BOILER. 

Shell 42 inches diameter by 20 feet 6 inches lomg, one-half being exposed to the heat 


VOB ..sccscrssresccscscvcsccecsseeecnsocersesesoneeeseecenesseeeeeess ween nessseeeeeceaee seenens eenesescaees peeaneee: se nes cues 100 sq. ft. 
§4 tubes 17 feet lomg Zives...........s...ccc0 ccccenee ssssvccccsccorescnscesscenseeenecns senses seeseeseseesseresesooees 961 sq. ft. 
Total heatimg surface......ccccccssece socosssscaesccccecssecsces cneceossscecccsesseonscessscccasceasenesetooescesereccnes 1,061 sq. ft. 
Less 25 per cent. of the tubes when covered by ashes.............scsccscscssesscccccesrssrserecceccees 240 sq. ft. 
Total available heating surface........... css ccccccccsescscccrscovccces voescesscsccecerserceecesceeeses 821 sq. ft. 
RETURN TUBULAR BOILER. 
The shell of the tubular boi'er, 4 feet in diameter by 17 feet in length and taking 60 
pe cent. for exposure to the heat, Gives..........cccccorscccosscsersses seccscccccesn: seeccccccocccccoes 130 aq. ft 
Add to this the heating surface of: 34 tubes 4 inches diameter....ccccoce 12... ccccccssssocees 566 aq. ft 
Total heatin WUT 1 CO so oesiladccuces wcceciwacewlacevetonenc becessnsaeead WeuWioneieuaesccvedsaedensecascasseunedaes 696 sq. ft 
Less one-half of the tubes (the bottom half being covered with ashes).........ccccc... ..... 283 8q. ft 
Total available heating sturface...............--.ccsssscssssessces:cesesceees esescerseneseessesseseoneeenes 413 8q. ft 
The non-available heating surface having been elimina'ed, eight square feet 
will produce a horse: power, this makes the return tubular Doiler...........c0000 51 horse-power 
and the Gill water tube boiler...............scccsscssconsescsecsees sees osenied sansees ecvoajaviestwaness 102 a 


It will be seen that a 50 horse-power tubular boiler requires exactly the 
same ground space that may be occupied by a 100 horse-power Gill water tube 
boiler. Both boilers are four feet wide, and the side walle 38 incbes, making 
the full width of the brick work seven feet. The length of the setting depends 
on the length of the tubes, and is about three feet longer than the tubes,’with 
either,type. Fig. 2 shows a nest of seven four-inch tubes ss arranged in the 
water tube boiler with a space of three inches between the tubes; this space 
never changes, as the ashes do not collect on the sides of thetubes. When 
the ashes are not blown off with a steam jet, they will accumulate in a wedge 
shape, as shown in the three tubes at the right of Fig. 1, rendering 20to 25 per 
cent. of the surface of the upper part of the tube ineffective. It will be appar- 
ent upon examing Fig. 1 and Fig. 4 that the passsge way for the moving of 
the gases will always be open and free. Ina boiler of 1co horse-power, this 
space is four feet wide, leas the space occupied by six tubes four inches in 
diameter, which equals two feet, one hsalfthe width of the furnace; this multi- 
plied by seven feet, the length of the furnace, meskes the full passsge way 14 
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square feet. This passage way is so large that if the flame should go out at 
times, the gases will again ignite by a fiash from the furnace. Fig. 2 shows a 
nest of eight 4-inch tubes as arranged in the ordinary tubular boiler; this 


' arrangement is again shown in Fig. 3. with a space between the tubes usually 


A man hole is placed in the steam drum, by which it may be entered and | from one to one and a-half inches. The four tubes at the right of Fig. 2 and 


cleaned. In this way every portion of the internal surface of the boiler may — all the tubes iu Fig. 3 show an accumulation of ashes in them. Every person 
be reached and thoroughly cleaned from scale. The frequency of cleaning _ that had te do with boilers of this kind has undoubtedly seen tubes filled with 
will depend entirely upon the character of the water used. With some waters, ashes as much as this illustration represents. The majority of engineers hav- 
occasional blowing out of the mud drum is all that is needed, but with bad | ing charge of boilers of this description bave their tubes blown out and scraped 
waters, containing much carbonate er sulphate of lime, cleaning may be frequently, and seldom allow their tubes to get into such a bad condition; yet 
required once a month or oftener. Where the water is bad a geod purifier | it must be admitted that, upon examination, the average normal condition of 
will be found very serviceable, a good heater should always be used. | the tubes will show them partially filled with ashes, rendering the lower half, 

The furnace used with the Gill boiler may be of any kind that is used with or 50 per cent. of the tube, worthless as heating surface. It will also be ob- 
any other boiler. The kind to be used will vary in different cases, according served that all the gases have to pass through the tubes. The total area of 34 
to the kind of fuel to be used. The boiler is especially adapted to the use of _ 4inch tubes in the 50 horse-power boiler is but 2 96 square feet, or 5.92 square 
gaseous fnel and to automatic stoking. A structural frame work, composed of feet in two hoilers aggregating 100 horse-power. This willbe reduced st Jeast 
Wrought iren I beam celumns, and channel bar cross beams, firmly united with \ (Continued on page 12) 


SCIEN’TIFIC 


tO 


APPARATUS FOR SUPPLYING MOTIVE FLUID TO ENGINES. 





Benjamin Brazelle, of St. Louis, has recently invented a new and useful 
improvement in methods of and apparatus for supplying motive fiuid to 
engines. 

The object of the invention is to attain as high au economy as practicable 
in the operation of fluid-pressure engines by utilizing the expansive force of 
motive finid from any determined initial pressure, whether comparatively high 
or low, to a fixed lew or zero terminal, irrespective of variations of load or 
initial pressure—in other words, to enable the maximum economy to be 
attained whether the duty of the engine requires the development of its maxi- 
mum or its minimum power. 

Under present practice an engine which may operate economically when 
exerting, say, one hundred horse-power will not be found economical when 
operated at ten horse-power, and hence no material range of variation of load 
is usefully admissible. Further, in the operation of an engine in which a 
desired terminal pressure is attained, when steam is worked at maximum 
pressure, and with a determined degree of expansion the terminal will be 
found to fall much below atmospheric pressure with the attendant less due to 
condensation and re-evaporation when cutting off shorter for lighter loads or 
higher pressure. Again, in automatic cut-off engines it is not practicable te 
effect perfect regulation within any material range of variation of load or 
pressure. 

This invention is designed to obviate the objections which, as above indi- 
cated, obtain in present practice ; and, generally stated, it consiste in a methed 
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of and apparatus for coincidently changing the degree of expansion or 
point of cut-off and the degree of initial pressure, in accordance with varia- 
tions of pressure or load, or both, in the operation of an engine, expansion 
being varied in reverse direction to the variation in ordinary practice—that is 
to say, the point of cut-off being made earlier in accordance with increase of 
load or pressure and later in accordance with decrease, while the same fixed 
low terminal is reached in all cases. The load-line is so regulated as to be 
brought to the fixed termiual by varying the point of cut-off, as-above stated, 
and the pressure-line is correspondingly and coincidently regulated by vary- 
ing the initial pressure from which expansion is effected. 

In the practice of this invention as applied in the operation of engines of 
the present standard construction a cut-off mechanism and a fluid-supply 
valve are coincidently acted upon by a regulating mechanism of any suitable 
construction, so as to simultaneously vary the degree of initial pressure and 
the point of cut-off, raising the former and shortening the latter in accordance 
with required increase of power, and, conversely, lewering the former and 
lengthening the latter in accordance with required decrease of power. Such 
variation may be effected by the employment of two governors or regulators, 
one of which acts upon the cut-off mechanism and the other upon the throttle 
or supply valve, or by a single regulating mechanism of such construction as 
to be adapted to act simultaneously upon the cut-off mechanism and the 
throttle. valve. 

In the accompanying drawings, Fig. 1isa view, partly in elevation and 
partly in section, of so much of an engine adapted to the practice of this inven- 
tion as is necessary to explain the same; Fig. 2, an indicator diagram such as 
would be produced under the invention, and Fig. 3 an indicator diagram such 
as is produced in the operation of an ordinary automatic cut-off engine. 

The drawings illustrate the application of this invention on an automatic 
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cut-off slide-valve engine of the ordinary type, the distribution-valve being 
actuated and controlled by a loose eccentric and cut-off governor on the main 
shaft, and the steam-supply being centrolled by an ordinary centrifugal 
throttling governor connected to the steam-pipe and valve chest. Motive 
finid is admitted through the inlet 5 and governor valve 4 to the valve-chest 
I* and thence through the ports 16 16 to the cylinder 1, acting upon the 
piston 2, which, through the usual connections, rotates the crank-shaft 10°. 
Motive-fluid snpply is regulated by a throttling-governor 3, and variation of 
the degree of expanaion or point of cut-off is effected by a cut-off governor or 
regulator X, mounted on and rotating with the crank-shaft. The governor X 
is composed of a supporting disk or case 7, fixed upon the shaft 10° a pair of 
centrifugally-acting weights 12, connected to arms 13, which are pivoted to the 
case and coupled by links 14 to an arm 11, carrying a movable eccentric 8, 
and a centripetally-acting spring 15, coupled to the case and to the eccentric 
carrier arm 11. A slot 9 is formed in the eccentric 8, through which the shaft 
1o* passes, and the rod of the eccentric 8 is connected with the slide distribu- 
tion-valve 6 in the ordinary manner. 

The engine may be assumed to be speeded to one hundred revolutions per 
minute and to develop fifty horse-power with one hundred pounds initial 
pressure cut off at one-twentieth of the streke, the steam expanding down to 
five pounds terminal pressure. Should the load be reduced or pressure 
increased, the speed of the engine would be slightly increased, causing the 
throttling-governor 3 to partially close the valve 4, thereby reducing the 
supply-pressure. At the same time the weights 12 of the shaft-governor X 
move outwardly, and, through their arms 13 and the links 14, move the eccen- 
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tric 8 traversely to the shaft, increasing the throw of the eccentric and the 
travel of the distribution-valve 6, thereby effecting a greater degree of open- 
ing of the ports 16 16* and cutting off later in the stroke. When the load is 
increased or the pressure reduced and the speed of the engine thereby reduced‘ 
the throttling governor 3 will open the valve 4, thereby increasing the initial 
pressure in the cylinder, and at the same time the weights 12 of the cut-off 
governor X will move inwardly, when the spring 15 will move the eccentric 8 
in the opposite direction, reduciug its throw and the travel of the valve, there- 
by effecting a lesser degree of opening of the cylinder-ports and cutting off 
shorter. The coincident aetion of the supply and cut-off governors, as above 
described, is exerted in accordance with all changes of load and steam- 
pressure. 

The diagram Fig. 2 indicates the different points of cut-off corresponding 
with variations of initial pressure. If the initial pressure falls to seventy-five, 
fifty, twenty-five, or ten pounds, the point at which steam is cut off will be 
indicated by A, B, C, or D, respectively, the terminal pressure being in each 
case five pounds or the determined terminal or zero of the normal initial 
pressure of one hundred pounds. Upon a proportionate decrease of load the 
initial pressure is reduced by the throttling-governor 3 to seventy-five, fifty, 
twenty-five, or ten pounds, and the point of cut-off changed by the cut-off gov- 
ernor X to that indicated by A, B, C, or D, respectively, the terminal pressure 
being in each case five pounds. Under other variations of load or initial 
pressure, occuring either independently or coincidently, the degrees of initial 
pressure and points of cut-off would be indicated by points between the lines 
A, B, C, and D, but on the same expansion-line F and resulting in the same 
fixed terminal. 

From the diagram Fig. 3, which indicates the results of the ordinary 
method of using steam expansively in automatic cut-off engines, it will be 
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seen that when the initial pressure is one hundred pounds and the steam is 
cut off at one-twentieth of the stroke the terminal pressure is five pounds ; 


but when, with an increase of load, the steam is cut off at one-quarter of the | 


stroke the terminal pressure is thirty pounds, and when, with a maximum 
load, the steam is cut off at one-half the stroke the terminal pressure is fifty- 
eight pounds. Witha minimum load the steam is cut off at so early a period 
in the stroke as to cause a vacuum to be formed in the cylinder, as indicated 
by the loop H, the disadvantage of which in resultant condensation and re- 
evaporation is well understood. The expansien curve with minimum load is 
shown by D’. 

In this improved method, with maximum load, steam at an initial pressure 
of one hundred pounds is cut off at one-twentieth of the stroke, giving a ter- 
minal pressure of five pounds, and with a minimum load the initial pressure ia 
reduced to ten pounds and steam is cut off at one-half stroke, giving a terminal 
pressure of five pounds. 


MINERAL WOOL. 





Mineral wool is essentially a vitreous substance converted to a fibroua 
condition. In appearance it cousistsa of a mass of very fine fibers interlacing 
each other in every direction, thus forming an innumerable number of minnte 
air cells. The resemblance of these fibers to those of wool, er cotton, has 
given to the material the name of mineral wool in this country, and silicate 
cotton elsewhere, but it is only in appearance and softness that any similarity 
exists hetween the mineral and organic fibers. Mineral wool appears in a 
variety of colors, principally white, but often yellow or gray and occasionally 
quite dark. The quality of the wool is not at all dependent upon, or affected 
by, its color, as all the peculiar properties which constitute its value are pres- 
ent in equal proportions in any of the shades. Mineral wool partakes of the 
nature of glass without its brittleness, the fibers being soft, pliant and inelas- 
tic. They are of irregular thickness and cross each other in all possible 
directions. Itis made by converting scoria and certain rocks while in a melted 
condition to a fibrous state. 

By the improved processes of manufacture lately invented and perfected by 
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the Western Mineral Wool Co., and which was patented March 3, 1891, the 
quality of the wool produced by them is much improved in strength of text- 
ure, lightness, and freedom from dross over that hitherto made. 

Oae of the most important qualities of mineral wool is its unequalled 
power to resist the transmission of heat and cold. No other material, either 
natural or manufactured, which can be used practically in the arts, approaches 
thie as a non-conductor of heat. This can readily be accounted for in the fact 
that mineral wool holds in confinement a greater proportion of air than any 
other material. “ Air is so subtile and rapid in movements when unconfined, 
and so slow to carry heat, except by ita own motion, that it is at once the best 
distributor of heat and also the greatest barrier to its transmission, according 
as it has, or has not, freedom to circulate.” So long as air may circnlate at all 
it is conveying heat from one place to another. Au air-chamber, whatever its 
size, if sufficient to permit any movement of the air, fails as an insulator of 
heat, although the air may be confined to the chamber, for any difference in 
the degree of heat affecting the distinct sides or parts of the air space will 
impart motion to the air, which continually changing place will convey the 
heat and distribute it. But when air is confined aud held in position by a 





medium, the heat must be conducted, not conveyed. Farther, if the air-con- 
fining material is not loose and porous and of small percentage as compared 
with the volume of air it encloses, the encasing material itself will transmit 
heat, and the more compact the material the greater its capacity for_conduct- 
ing heat. 

The above cut represents one section of mineral wool pipe covering 


applied and closed on the pipe, and the other section open, but about to be 
closed by folding and pasting down the lap. 

In converting the vitreous substances into mineral wool of the ordinary 
grade, it is found that the material increases in bulk twelve times, so that the 
resulting fibers encase twelve times the quantity of air that the material did 
before conversion. In other words, a given quantity containing 100 per cent. 
of material before transmission, contains afterward but 8 per cent., the remain- 
ing 92 per cent. of ite volume being air held in close confinement in the 





myriad of minute aircells. Jn the same way the select grade has 94 per cent., 
and the extra grade 96 per cent. of its volume of air. It is certain that this 
proportion of air is not encased by any other product, natural or artificial, 
which is at the same time indestructible. 

In covering exposed water pipes and under ground steam pipes with 
loose wool the material must be held in place by a jacket expressly pro- 
vided for it, as will be seen by the above illua- 
tration, which shows a pipe enclosed in a box 
with mineral wool packed around it. In pipes 
underground thus enclosed tarred paper should 
be used over the tep of the box to keep out the 
water. 

The best way to insulate underground pipes is 
to run them in brick trenchea. The accompany- 
ing illustration shows how the New York Steam 
Co.’s underground pipes are laid and insulated 
with mineral wool. Materials required for 100 
feet of brick ‘conch for 2’ steam-pipes: 1,500 brick laid in hydraulic 
cement; 208 feet :board measure of 2’ spruce planking; 200 square feet of 
tar felting; 50 pounds cast iron supports; 22 cubic feet of mineral wool space. 





To the Reader: If not a subscriber you should subscribe for this 
paper. It contains more matter of merit for the price than any other 
mechanical journal. See our REMARKABLE offer on page 8, which 
holds good only a short time. Don’t fail to take advantage of the best 
bargain you will ever strike. 


Electric Arc Welding Abroad. 

One of our English contemporaries has recently given a very complete 
account of the Bernardos arc welding process, ss operated at the tube works 
of Lloyd & Lloyd, in Birmingham, which we reproduce in our columns this 
week. Arc welding and tle Thomson process seem to occupy quite distinct 
fields. The arc method has its peculiar usefulness in connection with large 
work in which the electric arc serves simply as a means of communicating 
very intense heat at the particular point necessary. As will be seen from the 
article in question, it is applied with great effect to the mannfacture of tubes, 
and gas, steam and water fittings generally. Until its introduction the makers 
were dependent on a powerful blowpipe for doing this rather delicate class of 
work, but the electric arc from ite great power and cenvenience, has proved 
to be immensely more effective than any form of blowpipe yet devised, in fact 
Lloyd & Lloyd report that the cost of the weld by this precess is only one- 
fourth that which was usual when the blowpipe was employed. It will be 
noted that the Bernardos process is also widely different from the Coffin sys- 
tem of arc welding, which has already been used iu this country. Of the two 
it must be confessed that Mr. Coffin’s method is the more pleasing, since by 
the action of a magnet it converts a powerful arc into a blowpipe which can 
be handled so as to apply just the right amount of heat at just the point neces- 
sary. By the Bernardos process the arc is drawn between the metal itself and 
the carbon electrode. Inasmuch as the work forms the positive pole, the heat 
generated is very intense, bnt the process gives the impression of being less 
handy than the one just mentioned. It is certainly successful, and enables a 
class of work to be very readily done which would be impossible by any other 
process. For example, fittings 12 inches in diameter can be made out of 5-16 
metal cheaply and rapidly, a feat which would be exceedingly difficult, if not 
impossible, to perform by other means. Apparently, arc welding has ceme to 
stay, at least in its application to certain classes of work.—([Electrical 
World. 


News Notes. 

The Syracuse Steel Works, at Syracuse, were destroyed by fire the 7th inst. 
The loss is $45,000 

The plant of the Houghton Foundry & Machine Co., at Toledo, O., has 
been damaged by fire to the extent of $25,000 

The Lancaster, O., Iron Works, recently purchased by the Indiana Iron 
Works, of Muncie, Ind., are being removed to the latter city. 

At South Lawrence, Mass., the Emerson Mannufacturirg Co. have begun 
the erection of a new machine shop. The main building will be 375x40 feet, 
and the foundry, 100x60 feet. 
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" GILL’S WATER TUBE STEAM BOILER. 





(Continued from page 9.) 
20 per cent. by the sshes in the tubes, masking the available pemese way only 
4.4 square feet for a 100 horse-power toiler. It will be readily seen that wken 
this space is divided into 68 parts (the number of the tubes), the flame cannot 
paes very far inte the tubes before it will be extinguished, when combustion 
must cesse. 

In Fig. x. the tubes in the Gill boiler are all shown having a thick scale 
formed inside of the tubes. By removing the caps at each end of the tubes. a 
scraper mav be pushed through them ard all the scale removed, making the 
boiler as efficient as when new. Should the scale be so hard as to resist the 
effects of the scraper, a quantity of caustic soda can be put into the boiler and 
boiled for several hours before removing the hand-hole caps; this will soften 
the scale so that it will no longer resist theaxcraper. This process is eo simple 


and penny perormee and witbout having to enter the furnace, that a good. 
1 


engineer will not allow his boilers to get into the condition shownin the 
figures. In ordinary practice it will be found that the removal of the lower 
course of caps and the caps in the mud drum will be all that is necessary for 
cleaning the boilers. 

Fig. 2 shows the scale fermed on the outside of all the tubes of a return 
tubular boiler and the passage way (for the steam and waters) up through and 
between the tubes almost closed and the circulation of the water almost 
atopped. The efficiency of the heating surface is destroyed in proportion to 
the thickness of the scale. . 

The Stearns Manufacturing Co., of Erie, Pa, having leng enjoyed a high 
reputation for manufacture of the best quality of other types of boilers, and 
being determined to keep abreast with the times, bave secured the patents, 
patterns, drawings and good will of the inventor, Mr. John L. Gill, Jr, of 
Philadelphia, and aleo engaged his services to conduct the engineering and 
contracting part of the business. 


DRY STEAM. 





Among engineers we believe there is no diversity of opinion as to the 
value and advantage of dry, over wet steam. By moisture steam is rendered 
sluggish, and its elastic force diminished proportionate to the amount of 
saturation it contains. Water in steam is produced either from condensa- 
tion incident to extended lines of steam pipes, or from boilers priming, a 
state of affairs often produced by forcing boilers to the full limit of their 
capacity, or from bad water used in them. The Cangers attending the 
sudden carrying over of water from steam bcilers are so strongly evidenced 
in the working of engine cylinders that it 
would seem in these days of high speed and 
small clearances that a device which, being 
connected into the steam pipe, will auto- 
) matically separate the water, admitting only 
== dry steam to the engine, is a most essential 
appliance to the completeness of a steam 
plant. It has been fully demonstrated that 
by mechanical action the end desired can 
be accomplished. The subject of mechan- 
ical steam separation has become of so 
much interest to the steam user that it was 
taken up last June at Sibley College, Cornell 
University, and a competitive test made 
with a view to determining the best methods 
of construction, manner of operation and 
the comparative efficiencies of the best 
forms of steam separators known to the 
market. The Hine eliminator, of which a 
sectional view of the horizontal style is here 
given, headed the list in the test, with the truly remarkable average of 
98 7 10 per cent. dry steam, twelve distinct trials being made with steam 
in moisture, ranging from ro to 33 per cent., which undoubtedly is as 
great as will ever be found in apy practice. By referring to the sectional 
view the construction of the eliminator and its method of operation will be 
readily seen. A corrugated vertical diaphragm interposes between the inlet 
and outlet side. By force of the incoming current the steam is driven 
against the diaphragm, and by impinging the transverse corrugated surfaces 
the initial separation takes place before the turning of the steam into the 
outlet side. Ata proper distance below the diaphragm are two converg- 
ing disks B B, between which the water or other eliminated particles pass 
in a direct line into the chamber below, out of and away from the effects 
of the steam current, while the clear, dry steam, by its elastic nature, turns 
under the diaphragm, passes upward and out, being diverted from its course 
by an inward extending pipe at the immediate point of outlet. The Hine 
Eliminator Co., of 108 Liberty street, are the manufacturers, from whom 
all particulars can be had. 


A GOOD OIL CUP AND A NEW OIL PUMP. 


The Lunkenheimer glass body 
oil pump, Fig. 1, is easily filled and 
operated, and is intended to be used 
in connection with sight-feed lubri- 
cators op stationary engines. No 
large engine, especially an electric « 
light engine, should be without a cup 
of this kind as an auxiliary to the 
sight-feed lubricator. Its use is un- 
derstood by most engineers. 

The Lunkenheimer ‘‘ pioneer ” 
slide top glass oil cup, Fig. 2, is 
especially adapted for traction en- 
gines. It is easily and quickly filled 
and regulated, and is the only slide 
top oil cup in the market that will 
not shake apart nor feed unset when 
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FIG. 1. 


placed on jarring machinery. It is 


MACHINIST. 


This company has also a complete line of lubri- 


for all engine bearings. 
If you write for information, please 


cators. glass cups, grease cups, etc. 
mention the SCIENTIFIC MACHINIST. 


A New Drill Press. 


The writer recently saw in the shop of Dietz, Gang & Co., 56 and 58 
Plum street, Cincinnati, O., anew patent drill press. It has many very 
interesting featurer, and is undcubtedly a great success, for there is a num- 
ber, perhaps a dozen, in use already, and giving excellent satisfaction. 
Those desiring to get a first-class machire should write to them. The 
circulars are not yet printed, but the builders probably have some photo- 
graphs mounted on cloth that can be sent to the address of any one who 
wishes to see what it is. 


Mr. McKinney, of the Niles Tcol Works, of Hamilton, O., started, 
on Feb. rst, for a three months’ trip to Europe. It is understood that it is 
entirely for relaxation. One having the responsibility of the management 
of two such large institutions as the Niles Tool Wooks and the Gordon 
eee Co. certainly needs to be released from business care once 
in a while. 


HAvIiNG put more matter in type than could be used, we are obliged 
to hold over Mr. Harrison’s serial narrative, ‘‘ A Set of Fine Tools.” 


World’s Fair Notes. 


Water for the Exposition gronnuds will be supplied from two pumping 
stations having a combined capacity of 64,000,000 gallons a day. The lar 
of the two has a capacity of 40,000,000 and constitutes the exhibit of the 
Worthington Pamnw Co, which puts in the entire plant, costing $250,000, free 
of expense to the Exposition. 

The ceremonies attending the dedication of the Exposition buildings, 
October 11, 12 and 13, 1892, are te be very elaborate and impressive. The 
committee having the matter in hand will devote $300,000 to that purpose. 
It is expected that the President of the United States and his Cabinet, many 
of the Senators and Congressmen and Governors of the States, numerous 
representatives of foreign governments, and 10,000 militia and several thousand 
regulars will be present. A dedication ode and marches, written for the ecca- 
sion, will be rendered with full choral and orchestral accompaniment. Patri- 
otic and other music, a dedicatory oration, a pageant of symbolical floats 
representing the ‘“ Procession of the Centuries,” aid magnificent displays of 
fireworks will be among the chief features of the programme. 
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The Chair for Loose Pulleys in use. 

Cincinnati Cars VAN DUZEN'S PATENT 

Hamil . LOOSE PULLEY OILER 
amilton on | Highly recommended by those who have 

oe Dey | GOQUUEMG EA very cessosevics hve wat or mse 

i A Trains ite mint ery should have our “Catalogue No. 56.” 

Y sent free. ention t . 

- road Sikeping ls alate YAN DUZEN & TIFT, Cinelnnatt, Ohie 

the The on 

only Night Near NEWBURGH-ON-® cp- 

ied | Trains | WaTED reas connor gaat 

: ug. Suitable for Foundry, Rollin 

Runnin 4 ° ; between I.umber Yards, or any large business demand, 

Pullman’s Finest Cincinnati, ing river, freight and railroad facilities. 

Perfected Indianapolis, | West-Shore R. R. runs through it. Millions 

Safety Chicago of cubic yards of brick-tempering sand an4 

: ? | molding sand. Also villa sites unsurpassed. 

Vestibuled St. Louis, | whole property for sale—a bargain—by Exec. 

Trains, On Toledo | utors of the Estate. 

with and PHILIP VERPLANCK, Yonkers, N. Y. 

Dining Cars, Detroit. 

between Chair Car 

Cincinnati, Earth, between 

Indianapolis Cincinnati 

and and 

Chicago. Keokuk 


WM. M. MONRO, 


SOLICITOR & COUNSELLOR, City Heli, 
Room &. é 


FROM 1-4 TO 15,000 LBS. WEIGHT. 

True to pattern, sound, solid, free from blow-holes and of 
unequaled strength. 

Stronger and more durable than fron forgings {n any po- 
sition, or for any eervice whatever. 

60,000 CRANK SHAFTS and 50,00 GEAR WHEELS of 

this stele running, prove this. 


Cc heads, - : 
rORTEEL CASTINGS of every doscictlcg, LOComotives. 
Send forcirculars and prices to 
CHESTER STEEL CASTINGS CO., 
WORKS: i OFFICE: 
CHESTER, PA.§ 407 LIBERTY ST., PHILADELPHIA, PA. 
een eS a I EE ET 


E.0. McCORMICK, General Passenger & T’c’t Agt. 
CINCINNATI, O. 
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SCIENTIFIC MACHINIST. 








1 $10 WATCH. 
FOR 
ZLOIN Ten Hours’ Work. 
MOVEMENT. 


Until 19 Days from the date o1 
this issue we will give FREE to 
every person sending in 13 yearly 
subscriptions, paid in advance, 
to the SCIENTIFIC MACHINIST. 
THIS OPEN-FACED 
CASE, WITH AMERICAN 
WALTHAM OR —ELGIN 
WORKS, as preferred. Both 
aré WARRANTED. No explana- 
tion of these movements is 
necessary. They are known uni- 
versally to be very reliable. The 
editor of this pa hes carried 
a Waltham like this for five yesrs 
and would not ask for a better 
time-keeper. For 24 yearly sub- 
scriptions we will give the same 
works in a $15 gold case, filled. 
With the aid of the splendid 
premiums we give subscribers, 
ro hours’ work will secure the $10 watch. We make nothing on such subscrip- 
tlons—everything goes for the premiums. But circulation is what we are 
after. The paper is one of the best and will be better every issue. Our pros- 
pectus will give you au idea of what is ceming. Notice below the premiums 
that go with the paper on this offer. 


Machinist's Tool Ches 





We will give 
»tO every one 
sending in 


S 
Yearly 


Subscriptions 


to this paper, 
the above tool 
chest. It is of 
% hard wood, 20” 
long, 10” wide 
and 8” high. It 
is finely finished, 
has two sliding 
tills, handles, 
lock and key, and 
sells for $4.00 
at retail, 
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Retail Price, 84.00. 


Premiums to Subscribers, 


Every yeariy subscriber can have 
free acopy of ‘‘ The Mechanic’s Com- 
plete Library,” in cloth binding, a 
more detailed description of which 
will be found on page 3 and elsewhere, 
or, every yearly subscriber can have 
the knife here represented. This is 
exactly like the cut in every way. It 
has horn handle, good springs and 
brass lining. The retail price is usu- 
ally $1.25. It is fully warranted. 


MAY be made up of yearly, 8 


A C LU B months, 6 months and 3 months sub- 


scriptions, but the whole must amount to $19.50 for a 
watch club, and $9 for a chest club. The paper for one 
year is $1.50; for 8 months, $1; 6 months, 75 cents; 
3 months, 40 cents. 


With 8 months subscriptions we will give as a premium 
“EDISON’S ENCYCLOPEDIA,” 


A little book of 512 pages, with 97 maps and a vast 
quantity of mechanical and general information. Any 
one wishing to subscribe singly can have the knife 
if he wishes it, but this offer is entirely separate from 
and must not be mixed with the offer on page 3. 


sar-Fifteen or twenty hours of good, hard work will 
secure you both the watch and chest. 


Address, 
Publishers SCIENTIFIC MACHINIST. 
CLEVELAND, OHIO. 
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extractors. 


HORIZONTAL, 


ABSOLUTELY DRY STEAM, 


Obtained By Use of 


Hine’s Eliminator, 


D from Exhaust pies by 


OIL EXTRACTE 


HINES ELIMINATOR. 





use 0 





VERTICAL. 
The acknowledged Superior of all Steam Separators or oil and grease 


Scientifically tested at Cornel] University with 
the best separato s known and declared the best. 


Send for Circulars. 


HINE ELIMINATOR CO., 


108 Liberty Street, New York. 


For this ad see every other number. 


Mention this paper. 





Works and office: 


—_—_ 





ESTABLISHED 1867. 


E, Harrington, Son & Co., 


1500 Pennsylvania Ave., _. 


Philadelphia, Pa. 


Lathes, Planers, Drill Presses, etc. 
Patent Double Chain Screw Hoists, 
Overhead Tramway-Switch, etc. 





Gear Cutting a Specialty. 











We melt a high grade of soft, tough 
irun, and make castings for all purroses. 
Vrite us for estimates. 
money. 


WALWORTH RUN FOUNDRY CO.. 


CASTINGS, “= 


We will save you 


897-898 Empress St. Cleveland, 0. 





Cuttin 
ana 





ower 


> —— 


"\ North St. 


Improved Screw 
Foot 


—~———«~, Drill Presses, Shapers, Band, Circular 
, and Scroll Saws. 

Supplies. Lathes on trial. 
mailed on application. 


THE SEBASTIAN-MAY CO., 


. GENERAL AGENTS, ; 
MONTGOMERY & CO., 105 Fulton St., N. Y 


LATHES 


Machinists’ Tools and 
Catalogue 


SIDNEY, OHIO. ga 











Mention this paper. 
We Established Machine Sh and 
Mi ISCELLANEOUS. A mii aged dads Gas ee Poke take 
pay in work and castings. Address A. 
Machinery. R.. care Publisheis Scientific Machinist. . 


ARTLETT Machine Sno, 63 to 69 South 

Water street, near N. Y. P.& O Depot. 

Mil) Machinery of every description. Tele 
phone 1123, Cleveland, O. 


OLL, WM., Mfr. of Light Machinery and 
Metal Patterns. 57 Center st., Cl’vi’d, O. 


HAFTING STRAIGTENERS, __ . 
J. H. Welis, Tampa, Fila. 


Brick Machinery. 


RICK CARS, 48 Styles, of new and im- 
proved patterns. Walworth Run Foundry 
Co., C eveland, O. 


Castings. 


ASTINGS for smail and medium-sized 
vertical engines. Humphery's Foundry, 
Bellefontaine, Ohio. 


i i IGH egrade stove plate and light gray iron 
castings The Walworth Kun Foundry 
Co., £97-899 Empresas St., Cleveland, O. 


Flue Welding. 


S FIX’'S SONS’ Steam Flue Welding Works. 
e- Dealers in new and second-hand boiler 
fuer Ra Leonard and Winter Sts., Cleve- 
and, O. 


Rubber Stamps and Type. 


AYLOR BROS. & CO., Cleveland, O., man. 
ufacturers of Rubber Stamps, ype and 
Figures, Seals, Stencils, Steel Stamps, etc. 
Circular free. Taylor Bros. a Co., 82 Superior 
st. (Atwater Block), Cleveland. sake elevator. 


Wanted. 


GENTS for the Machinists’ Hand book 

on lathe screw cutting. figuring 5 ers 

setting valves, etc..etc. Price 50 cents t- 
zer & Bvnon. Sayre Pa. 


padre bens or those ramiliar with steam 

wanted for the HINE ELIMINATOR (see 
advertisement). Address Hine Eliminator 
Co., 108 Liberty St., New York. 


GENTS wanted, for the Globe Automatic 
Injectors, also for Globe Double Glen 
Sight Feed Lubricator. Sent on trial to re- 
sponsible parties. For particulars, address, 
Cc. E. McCombs, 37 S. Water St., Cleveland, O. 


For Sale 








ERY desirable factory lot 200 ft.on Ham- 

V ilton St. 313 ft. deepon C. & P. and L. S. 

R. R., Cleveland,O. Apply W. H. Bosworth, 
11 S. Water &t 





A® old established device for removing 
_ flues from boilers. Is being used in 
leading shops. A fortune in it. Can be pur- 
chased reasonably. Address, Vance Tube Cut- 
ter Co., Geneva, N. Y. 





Boiler Feeders. 





HE MOST RELIABLE BOILER FEEDER 

now in market is the Excelsior, manu- 

actured by N. A. Watson, Erie, Pa. Over 
10,000 in use. Send for discount and prices. 





Saws. 





NERLACH, PETER & CO. All kinds of 
Saws made and repaired. Stave, Head, 


ing and Barrel Machinery. 28 Columb t. 
Cleveland, O. mae oye 





EYNOLDS BROS., Manufacturers of Hand 

.Cut Files and Rasps; also Patent Fil- 
Handles Cor. Spring and Wate. sts., Colume 
bus, O. Old Files re-cut and Warranted- 
Send for price list. Columbus, O. 





AN INTRODUCTION 


to the through car service of the Wisconsin Cen- 
tral Lines and Northern Pacific Railroad is un- 
necessary. Its advantages and conveniences 
have been fully established. It is the only route 
to the Pacific coast over which both Pullman Ves- 
tibuled first-class and Pullman Tourist Cars are 
i plea from Chicago via St. Paul without 
change. Through trains leave Chicago every 
day at 1045 P.M. The traveler via this route 
passes through the most picturesque, interesting 
and prosperous belt of country in the Western 
World. There is scenery with most striking 
contrasts*that range from the rolling prairie and 
the pine forest level to the wildest passes of the 
wildest mountains in the world. 

There isa series of the noblest cities, towns and 
villages of every variety and size, from the ham- 
let or the tiny farm, upward; the richest mines 
in the world; the greenest and most lasting 
pasturage ; the wildest scenery on the continent; 
canons as weird as a nightmare; hills, snows and 
peaks startling in the magnificence of their beauty 
and a perfection of comfort in traveling that has 
never been su: passed. 

Fast train via the Wisconsin Central Lines for 
St. Paul, Minneapolis,Ashlaod and Duluth leaves 
Chicago at 5.45 P.M. daily with Pullman Vesti- 
buled Sleepers and the Central’s famous dining 
cars attached, ; 
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DEAN'S PATENT ADJUSTABLE 


T-Saquares. 


BEST 
T-SQUARE 
MADE. 


For sale by dealers in all the principal 
cities. Circulars on application. To any | VALVE$ When worncan be made aa as 
person sending address with six cents in | new by regrinding o1 Soceay Bn . War 
stamps we will mail our descriptive cata- "a fo QUTLAST TWO OF ANY OTHER mAKE. 
logue together with one of our special “PAD” | Asa proet oftheir superioity are extensively 
T-Squares. JUST THE ARTICLE YOU WANT | used in Locomotives, Steamships, and in the 
ON YOUR DESK. U.S. Navy on Cruisers. Eve enutine valve 


nee ens we attached, an eo ea 
”» and ‘‘(S)"’ cast in the valve shell an 
E. L. DEANE, Sole Manufacturer, 
Hotyoke. Mass. 






LOOK HERE. 


WY, y fancy prices for valves 
having rubber or asbestos 


disks, because you are disgustea 
with the cheap trude vaive. No com- 
position is as good for steam as gun- 
metal ; therefore why pay move for an 
inferior article? Investigate LUNKEN- 
HEIMER’S PATENTED. REGRINDING 


UNLIMITED. 


fully warranted. 
For Sale by Dealers or Write 


THE LUNKENHEIMER BRASS MFG. 60,, 


CINCINNATI, O., U. 8. A. 





When you write to firms ad- 
vertised in our columns please 
mention the fact that you took 
their address from our paper. 
They will thank you for it. 


Instantaneous 


PRICE, 


S@ Mention this paper. 
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Electric Lighter. 


$5.00. 
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FOR PARLOR, DINING ROOM OR CHAMBER. 
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Eloctricity Generated by Chemical Action. A Handsome Ornament for Tabie, Mantie or Counters. 


HIS illustration represents our Evectrric Licutsr, and is one-half its actual size. It is complete 

in itself—requires no extra Power Wires or Connections. The current of Electricity is gener- 

ated by Chemical Action. It occupies the space of but Six Square Incugs. The construction is 

simple in the extreme. It can be taken to pieces at will, and just as easily readjusted. A Child can 

Operate It. Simply by pressing the Centre Rod, the Current of Electricity is generated, and the 
light is instantaneous. 

ECON OM Y-—The material to charge the Battery can be obtained at any drug store at a 
cost of Ten Cents and will run 30 to 60 days. Any part can be replaced at a cost not exceeding Ten 
Cents. Aside from its use as a Lighter this‘apparatus does away with the use of matches and the 
dangeroutresults and disargeeable odors arising from same. We have taken especial care in the 
manufacture of these Electric Lighting Batteries, they are handsomely constructed in nickel plate 
and a ornamental and will take a prominent place among the bric-a-brac of Reception Rooms, 

t 


Parlors, Etc. eae Full directions and one charge for the rg accompany each apparatus. 
All orders for less than $20.00 must be accompanied by Postal Express Money Order or by Draft 
(Remittances with order 


on New York. Goods shipped C. (). D. on receipt of Twenty per cent. 
save return charges.) LIBERAL DISCOUNTS. TO TRADE AND AGENTS. 


We desire reliable representatives in every State in the Union, and invife correspondence on the 


subject. BARR ELECTRICIMANUFACTURINC COMPANY, 


(Incorporated under the Laws of the State of New York), 
17 and 19 Broadway, New York. 


ELECTRIC LIGHTING APPARATUS 


SSS FORM _ 





ARC AND INCANDESCENCE ELECTRIC LIGHTING, 
Brush Electric Plating Machines, Arc Lamps, Brush Electric 


Motors, Etc., Ete. 


The Brush Electric Company, 


CLEVELAND, OHIO. 


FOR 
BEARINGS, SOLDERING IRONS, COMMUTATOR SEGMENTS, BRUSHES, 


or any place where wear is rapid, use only, 


PER PERED JIorPrPpwrER. 


made without alloys or blowholes. Three times the wear guaranteed. 


Fureka Tempered Copper Co., 


NORTH EAST, PA. 
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The Steam Engine—Cylinder of Engine, how to find the diameter of, of required nominal horse 
power—To determine the effective power of by an Indicator—Slide Valve, how to set-—To compute the 
stroke of—To find how much lap must be given on the steam side of a slide valve to cut off the 
steam at any given partof the stroke of the piston—Corliss Engine Valves, how to adjust and set— 
The Steam } ngine Indicator—Method of Indicating a Steam Engine—Indicator-driving Rigging— 
Uses to which Steam-Engine Indicator may be applied—Tables of percentage of loss by cylinder con- 
densation taken at cut-off in simple engines— Manner of taking Diagrams—Method of computing the 
horse-power of an engine from Indicator aha, iepcaitba Boilers—Horse power—Flue Bo:lers—To 
find the fire grate surface of—To find the heating surface of—Capacity of—Locomotive Boilers— 
Nominal horse-power of—To find the area of the heating surface of— Io find the area of the fire grate 
surface of—Tubular or marine boilers—General Rule for all classes of—Rules for Safety-Valves—To 
find the distance from the fulcrum at which a given weight is to be placed on the lever, in order to 
balance a given pressure in the boiler—To find the weight of the ball to hang on to a given length of 
‘ever, in order that the steam may blow off at a given pressure—To find the pressure on the valve— 
Safety-Valve Capacity—Care of Boilers—Safety-Valves of—Pressure Gauge—Water Level—Gauge- 
cocks and Water Gauges—Feed-pump or Injector—Low Water—Blister and Cracks—Fusible Plugs 
Pokaan et rating —Hot Water Feed—Foaming—Air Leak—Blowing off—Emptying Boiler—Rapid 

ring—Standin nused—General Cleanliness—Injectors—Supply Pipes of—Pumps for supplying 
Boilers—Usefulelnformation about Water—Pump Cylinder, to find the diameter of—To find the 
quantity of water elevated in one minute—To find the horse-power necessary to elevate water a Libs 
height—To find the area of the steam piston in square inches—To find the capacity of a cylinder in 
gallons—To find the quantity of water that will be discharged through an opening or pipe in the 
sides or bottom of a pipe, tank, barrel or vessel—To find the size of a hole necessary to discharge a 

iven quantity of water under a given head—Table giving sizes and capacities of a standard boiler 
feed-pump— team Heating, Buildings, Stores, Dwellings, exposed all sides; Mills, shops (Brick), 
also Wooden buildings, exposed foundries and shops—The Westinghouse Automatic Brake—Arr 
Pump—tTriple Valve—Engineers’ Brake-valve, how to equalize—How to apply and release the West- 
inghouse Automatic Brake—Brake power—Rule for calculating car lever—‘Yo find the total brake 
from leverage—To find proportion of cylinder lever—Locomotive in 1832 and 1888—Cold Chisels— 
For cutting brass—For heavy chipping—To chip wrought iron, etc.—Turning or lathe tools for Metals 
—Notes on Belting—Rules for calculating the horse-power which can be transmitted by belting— 
Feed-water Heaters—Setting Slide-Valves—Points on Hoiler’s Circumference—How to set a Locomo- 
tive Eccentric—Definitions and Useful Numbers—Table of sizes of Chimneys, with. Appropriate 
ho: se-power of boilers—Mensuration—Tables of Square and Cube Roots—How to gear a lathe for 
screw-cutting—Theory of the Steam Engine—New Boilers, Treatment of—High and slow speed en- 
gines, Comparative Economy of—Rule for Safety-V..ive Weights—How to find the Diameter of high 
andy jow pressure cylinders at different pressures— Table for Density of Water—Ca'king Steam 
Boilers—How to find the Horse-power of an Engine— Economy in the use of an Injector—A Liliputi n 
Locomotive— How fast can a Locomotive run—How to cool a Journal—Useful Cements—Cel ulo.d 
Shea.hing—Spontaneous Combustion—Rules for the Fireman—Graphite in Steam-fitting—Horse- 

ower, nominal, indicated and effective, with rules for determining the horse-power of an engine— 

oaming in Boilers—Hand-hole plates—Boiling—Incrustation of Steam Boilers—Superheated Steam 
—Steam Gauges— Hints to operators of Steam Boilers—Accidents to Boilers, how to prevent—Prin- 
ciples on which Boilers and their furnaces should be constructed—Table of properties of saturated 
steam—Soda ash in Boilers—Steam coal—Blowing off under pressure—Total pressure—Table show- 
ing safe working Steam Pressure for Iron Boilers of different sizes, using a factor of safety of six— 
Steam-Heating—Sto ping with a heavy fire—Analysis of Boiler incrustatation—Cleaning boiler tubes 
—Cleaning brass—The Thermal Unit—Smoke, how formed—Latent Heat, definition of—Mistakes in 
designing ilers—Table showing average breaking and crushing strains of iron and steel—Pitting of 
Mud Drums—Table of Specific Gravities— Divisions of degrees of heat—Law of Proportion in Steam 
Economy — Valuable information for Engineers—How to test boilers—Scale in Boilers—Future of the 
Steam Engine—Gas for omotives—Proportions of Steam Boilers—Testing Boiler Plates—Manipu- 
lation of New Engines—Triple Expansions—Steam as a cleansing agent—Points for engineers—Rail- 
poke gauges of the world—Table showing measures of different countries—Monetary units and staad- 
ard coins of foreign countries—Detection of hot bearings—Locomotives of the Future—Rapid Rail- 
way Transit~How boiler plates are proved—Table showing differences of time from New York— 
A valuable preservative paint—Table showing time at different places from a given time in New York 
Length and number of tacks to the pound—Switching from the Engine Cab—Railroad Signals— 
Safe working pressure furnace flues—Rivetless steel sleepers—Boiler explosions in Germany—An 
experiment with a omotive—Fast American Steamers— Warning to engineers—Action of sea 
water on cast-iron piles— Japanese water pipes— Heatin wer of fuel—Successful tests of Sheffield 
steel and Armor plates—How the Chinese drill wel oke and Soft coal mixed—How non-magnetiz- 
able watches are made— How to lacquer brass—The real inventor of the Bessemer process—Mineral 
wool—Nickel plating solution—A New Alloy—Proof of the Earth’s Motion— W hv the compass varies 
—Effect of ogy dare on watches—How Barrels are made— Flexible glass—N umber of lights of win. 
dow glass in a box of so feet—The Swiss patent law— How breaks in submarine cables are detected and 
Staple paca and centigrade equivalents—Number of revolutions of watch-wheels—A New 

ement— When a day’s work begins he World’s Steam Engine—Liability to spontaneous Combus- 
tion—How Combustion in coal is Produced capacity. of cylindrical cisterns—A Srent bridge—How 
to select Ro Things that will never be settled—Things worth knowing—Simple tests for water, 
hard or soft—Earthy Matters or Alkali—Carbonic Acid—Magnesia—Test for Iron, Lime, Acid, 
Copper, Lead, Sulphur—Japanese Lacquer of iron ships. 
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How to thaw a frozen steam-pipe—Running Machinery, prevention of accidents from—Gearing 
—Shafting, to prevent accidents from—Non-conducting coating for steam-pipes—Celluloid sheathing 
—Transmitting power by a vacuum—Care of Machinery—To detect iron from steel tools—How iron 
ships are protected—Manilla rope for transmission—Care of automatic sprinklers—How to overcome 
vibration —Alloys and solders—Hard and ductile brass castings, how to make — How to anneal small 
tools—Square and round areas of wrought iron, weights and areas of—Flat rolled iron per hneal foot. 
weights of—Rivets and round-headed bolts without nuts, per one hundred, weight of—Linear expan- 
sion of substances by heat—Bolts per one hundred, including nuts, weight of—Number of washers in 
a box or keg of 150 lbs.—Turning a ball—How to make tracing paper—Tempering steel punches— 
Chemical or physical test for steel -Suggestions to steel workers—Deoxidized copper—A nove! 
planing machine—How to remove rust from i:on—How to anneal steel—Bursting and collapsing 
pressure of solid drawn pipes— Keeping tools —An improved screw driver—Facts about iron castings 
—To clean rusty steel— Hints on pattern making—Tables of gears for cutting standard screw threats 
—Table for making the universal taps, with the most suitable proportions requisite for good working 
taps used by haad—The working of steel— Weight and number of square nuts in a box or keg of 
200 lbs.—Amount of heat required to melt wrought iron—How to prevent gear teeth from breaking— 
Combustibility of iron proved—How iron breaks—Value of emery wheels—Secret of cast steel—Iron 
and steel making in India—A valuable point for molders—Use of natural gas in a cupola—How to 
cast a face—Table showing melting points of metals—Weight and specific gravity of metals—How to 
mend patterns—Tables showing value of metals—Length per coil and weight of rope per hundred 
fathoms—How to make bronze malleable—Camel’s-Hair belting—To Perforate Glass—High speed 
gearing—Why steel is hard to weld—To Draw Ferrules—Belting shafting at right angles—An easy 
way to level shafting—Tests of steel pipe—Tool for counter-boring—Notes on pattern nmaking— 
Things to remember about shafting—Workshop jottings—Brass and its treatment—Metal working dies 
and their uses—To calculate the speed of a belt—How to sharpen a plane-iron—Composition of 
Babbitt Metal—A Russian welding process—Useful shop kinks—Rope transmission in England—To 


find the weight of grindstone. 
ELECTRICITY. 


Development of Electricity—Cost of Electric Street Railways—Some Electric light figures— 
Electric hand lantern—Longest Electric railroad in the country—Glass cutting by Electricity—Deaf- 
ness caused by the Electric light—How to make a small storage battery—Electric Railways for Japan 
—Electric lights in Germany—The Largest Electric light in the world—The Dynamo— Management 
of Dynamos—Electricity simplified — Rules and regulations—Conductors — Switches—Electrica] 
fittings generally—Cut-outs—Arc lamps—Batteries, 


CENERAL INFORMATION IN MECHANICS. 


Iron in the Congo—Browning gun barrels—A Large lump of Coal—Screw-making at Providence, 
R. I.—How Thermometers are made— Points for Apprentices—Three Thermometer Scales—Differenj 
colors of iron caused by heat—A Self-winding clock movement—Lubricating without oil—Calking— 
Useful numbers—Buying oil and coal—An interesting experiment—Kecipes for making sealing-wax 
—Rule to find the strength of boiler shells and flues—Table giving sizes and weights of sheet tin 
How to calculate the capacity of tanks—Table giving number of boiler rivets in a 100-h keg—Table 
giving the number of ‘‘ American” nails and cut spikes in a pound—Waxing floorr—How to make an 
ivory gloss on” wood—Care of Oak Lumber—Value of Mahogany—Polishing Granite—In‘ favor of 
small timber—Valuable Artesian Wells—Wooden Beams—Tabies giving a cubic foot of substance— 
Table giving area of circles—Circumferences of circles—Weight of cast-iron columns per lineal foot 
of plain shaft—Weight of square or rectangular cast-iron columns per lineal foot—Cubic Measure— 
French Cubic or Solid Measure—Avoirdupois weight—French weights—Square Measure—French 
rere Measure—Surveying measure—Long Measure—Strength of Materials—Table sing length 
of columns in feet—Table of safety load of cast-iron columns—Table showing capacity of cylindrical 
cisterns—Table of square cast iron columns—Cost of living in China—Notes on hot water systems— 
To solder aluminium—A cheap Filter—Heating surface of a Steam Radiator—A Chimney that will 
draw—Ancient use of lead—Cold Solder—To tin malleable iron—Old tins no longer useless— Lead on 
roofs and in sinks—The use of the steel square—Endless tin plates—Hardware in Havana—Crystal- 
lized tin plate—Useful Recipes—To polish Nickel Plate—Pattern for flaring oval articles—Flaring 
articles with round corners—Table of height of elbow angles—Zinc as a fire extinguisher—Home- 
made ash sifter—To describe a miter—To describe a pattern for a four-piece elbow—To strike an oval 
of any length or width—An ornamental paper holder—Heating and ventilation—Two-spindle milli 
machines—Explosion of a domestic hot water boiler—Rain-water strainer—To draw any oval wi 
square and circle—Oval Damper—A tapering round-cornered instrument—To describe a pattern for 
a tapering square article—The painting of iron—Inventor of the screw-auger—Rust-proot wrapping 
paper— ip ath in two pieces—Rope transmission in England—Heat-proof paints—New Process for 
wire manufacture—Sleepers used by the World’s Railroads—Weights of cast-iron Pipe oats for 
builders—Rules for estimating cost of plastering and stucco work—Chinese cash—Deep soundings 
near the Friendly Islands—Size and weight of flat-top cans—The Chicago Auditorium—Paint work— 
The annual ring in trees—Pointers for Architects, Builders and Wood-workers— Hints on Ventilation 
—The Forests of the United States—To find the weight of Grindstones—Altitude above the sea-level 
of various places in the United States—Table of principal alloys—How to polish Zinc—How to make 
a good Floor—Glue for damp places—Mortar making—Cost of excavating and handling rock- 
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The Pullman Palace Sleeping and Parlor Car 
Route. 


Elegant Reclining Chair Cars (seats free) on Day 
Trains. 

Direct line from Sandusky and all points East 
to Indianapolis, Michigan City, Peoria, St. Louis, 
Kansas City, Omaha, enver, Portland and San 
Francisco, 

The only line which takes you through the 
great Gas and Oil fields of Indiana and Ohio. 

Direct connections in Union Depots at all 
points, Through tickets and baggage checked to 
any points in United States or Canada, 

For further particulars call on or address 
H.c. PARKER, Cc. F. DALY, 

Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIC FOUR ROUTE. 

Rffective Nov. 16. Depart. 
No. 17¢., C. I. & St. L., 8. W. Lt'd. ....* 4028 m 
No. 3 Columbus, Cin. & Ind. Ex...... 700a m 
No. 23 Cleve., Lorain & Wheel. Ex.... 615am 
No. 7Col., Cin. Ind. & St. Louis Ex..12 10 pm 
No. 27 Col., Mass. & Uhr'ville Ex...... 400pm 
No. 9Col., Cin. & Ind. Ex........00.....+ * 800 pm 





Arrive. 
No. 8Cin., Col. & Ind. Ex.............40 * 73am 
No. 2% Col., Uhr’ ville & Mass. Ex...... 1045am 


No. 12 Col., Cin. Ind. St. Louis. Ex..." 1 50 p m 
No. 244 Wheeling Ex.......... senseudaawereasee 630pm 
No. 2@Golumbus, Cin. & Ind. Ex...... 745 pm 
No. 18 Col., Cin., Ind. & St. L. Lt’d...* 1 20a m 
Nos.3 and 9g will run to Cincinnati via 
Columbus. No. of leaving at 8 p. m., will 
have sleeper for Cincinnati and Indianapolis. 
Departures from South Water Street station 
five minutes later and arrivals five minutes 
earlier than above. 
No. 12and 17 will not stop at South Water 
treet 


*Daily; other trains daily except Sunday. 
CITY TICKET OFFICE, 173 SUPERIOR ST. 





Cleveland, Lorain & Wheeling R. R. 
In Brrecr Nov. 15th. 1890. 


Depart 
For Uhrichsville and Bellaire.............. 6:15 a m 
For Uhrichsville.......c.cccccccccccccscccsecsseses 4:00 p m 
Arrive 
From Uhrichsville ..........ccccssccsseessesves 9:15am 


From Bellaire and Uhrichsville.......... 6:20 p m 
Tl. F. TOWNSEND, 
. GENERAL TRAFFIC AGENT 





. Vatley Raliway. 
aXxD 


Fon AKRON, CanTON Manrierra. 
Depot oot South Water Street. 

Depart. Arrive. 
Valley Junction Mail........ 7 25am ‘S49pm 
Chicago Express ...... cocoeeee “8 35 & MA “1000 p Mm 
Marietta sccccovessooeesfII IS QM $235 Pm 
Balto. & Wash. Soe peel gem *30 25 a mi 

eve. and Canton 


pP™ 78 20 & m 


VEN, 
. Supt. Gen. Pass. Agt. 





Elevators, 
Dumb-Walters, 
Hatchways, 
Outrigger and 
Portable Hoisting 
Machines, Etc. 
Quick and easy running. 
Cheap, Strong, Durable 





Send for catalogue. 
RAERGY MFG. CO., 
Philadelphia - - - Pa 
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THE LINE OF THE QUEEN & CRESCENT 
ROUTE THROUGH NTUCEY, TENNES- 
SRE, ALABAMA, MISSISSIPPI anp 


LOUISIANA 
OFFERS GREATER OPPORTUNITIES TO 


SETTLERS, 


MANUFACTURERS - AND - GENERAL 


BUSINESS ENTERPRISES 
than any other part of the U.S. Vast bodies of 


COAL, IRON, TIMBER AND FARM LANDS, 


also THOUSANDS OF ACRES OF LONG 
LEAF YELLOW PINE for sale cheap. 


This road runs through the thriving towns 
of Lexin , Danville and Somerset, Ky.; 
Rockwood, Harriman and Chattanooga, 
Tenn.; Ft. Payne, Attalla, Birmingham, and 
Tuscaloosa, Ala.; Meridian, Hattiesburg, 
Jackson and Vicksburg, Miss.; New Orleans 
Delhi Monroe and Shreveport, La. Some o 
the new towns will donate money and land to lo- 
cate Manufacturing entorprises. 


The R. R. Co, will make low rates 
for Passengers and Freight, and afford 
investors every opportunity to ex- 
amine the different localities. If nec- 
essary will send a representative with 
the party. 














Full particulars, and any required informa- 
tion, will be sent by mail on application to 


D. G. EDWARDS, 


G. P. & T. Agt.,Q. & C. Route, 
Cincinnati, O. 





BOX 279, 
WHITE PIGEON, MICH. 


—MANUFACTURE— 


Double treadle and 
clutch Emery Grinder 
and polisher. Friction 
Clutches for foot and 
hand power machines, 
Right or clutches for 
- sale to manufacturers. 
A line of Portable 
Forges and blowers 
at special introduc- 
tion prices. 


Chapman Portable Forgo Wks., 





Agents Wanted. 





EA. DEIN DS. 


m.D. & L. L. LEGCETT, 
Attorneys at Patent Law. 


Patents obtained in the United States and 
ia Poregin countries. 


PD 







MINERAL WOOL is absolutel 


indestructible by heat. 


Center Crank Engine. 


BEST MADE. 


et ee Oe Pete $82.50 
5’/x6/—5 H. P Coccccecessesese «6 eT Tetr rT PTT T Tras etttt 90.00 


LOWEST PRIOE, 


Occ ccccceccccectccs concee Sethe See eeereeseesesnesens 


5H) x88 ao ake ae oes aah 125.00 


THE CLOBE MACHINE WORKS. 


137-139 W. Second St., CINCINNATI, O. 


It is FIRE, FROST and VERMIN PROOF. 


It has no equal as an insulator for COLD STORAGE Houses, REFRIGERATORS and REFRIGER- 
ATOR CARS. It is the most PERFECT DEAFENER for floors, partitions, etc. It is adapted 
for HOTELS, HOSPITALS, SCHOOL HOUSES, DWELLINGS, APARTMENT HOUSES and FLATS. 
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NINERAL WOOL! 
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MINERAL WOOL SECTIONAL COVERING for STEAM and COLD water pipea has no equal as a non- 





ductor, and is guaranteed in every particular. We make a aperselt »in Pipe Covering, and 
GUARANTEE satiataction. Send for oneof our illustrated pamphlets, with full description of 
Mineral Wool and its uses. For samples, estimates and trade discounts address 
WESTERN MINERAL WOOL CO., 
287 THE ARCADE, CLEVELAND, O. 118 CHESTNUT ST., ST. Louis, Mo. 
182 EAST JACKSON Sr., CHICAGO, ILL. 
WA " WA ud 
aa 
NM MMA: 
CD 4 


Open the entire year. 
a2 years experience. Careful private 


Under the su sion of C. W. Richards, a practical diaftsman of 
nstruction to each pupil. Write for 
ATON, Manager, 90 Euclid Ave., Cleveland, Ohio. 


rticulars, 





TWO BOOKS 


—FOR— 


Foundrymen. 


AMEnICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 


Treating of Loam, Dry Sand ‘and 
Green Sand Moulding, and cont"in- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Moulder’s Text-Book 


Belug Part I of American Foundry Practice 


Presenting best methods and original rules 
for weer prt , sound, clean crstings, and 
giviug detailed descriptionformy: ing moulds 

griring skill and experience. 

1so contais.ing a practicaltre ise upon the 
construction of cranes and cupe.as, and the 
melting of iron and scrap steel in iro 
fourdries. Either of the above books wil! be 
aent by mail, postage paid,$2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 





[* you want to a g posted on the keenest 

spurts of original genius expurgated ju- 
diciously and innumerable foretastes ot heav- 
en enjoyed by each patron resuscitated with 
ezedi on for a nominal compensation otf $1.00 
subscription per year for a forty-eight column 
all home printed mechanical inventive alumi- 
nated scientific journal. Vol. II. No.g with 
the AGENTS’ CALL free; published the rst and 
15th of each month, together 50,000 copies. 

est Advertising 1 cent bg word Agents’ 
Directory, your name and address 1o cents 
each insertion cash with copy of each paper. 
The AGENTs’ CALL is a fearless amateur jour- 
nal, chuckfull of genuine atra:ght tips for 
bread winners, agents and advertisers and a 
wholly terror to frauds. Two papers one year 
with two pure Aluminum souvenirs contain- 
ing the Lord's prayer for only $1. Address 
THE ALUMINU GE PUBLISHING CO., 
Newport, Ky. 





Electrical Specialties. 


BY your electrical specialties from F F. 

Rogers. Look at these prices : 1-16 H. P. 
t10 volt motor with resistance lamp only $11.00. 
Electric bell outfits, $2.00 to $3.25. Six-candle 
power electric lighting outfit complete, only 
$80>. Send stamp for circulars. 


J.F. ROCERS, 


Successors to the Standard Novelty Co., 
Ravenswood, II!, 


PENSIONS. 


MILO B. STEVENS & CO., 


ATTORNEYS & SOLICITORS. 

3 years army service; 26 years practice 
The Arcade, CLEVELAND, 0 

Main Office, WASHINGTON, D. C. 


ACCENTS WANTED ON SALARY 


or commission, to handle the new Patent 
Chemical Ink Erasing Pencil. the quickest 
and greatest selling novelty ever produced. 
Erastes ink thoroughly in two seconds. No 
abrasion of paper. Works like magic. 200 to 
soo per cent. profit. One Agent’s sales 
amounted to $620in six days. Another $32 in 
two hours. Previous experience not neces- 
sary. For terms and full particulars, address, 
As Monroe Eraser M'f'g Co., La Crosse, Wis. 
243- 








CRINDSTONES. 


Large and Small, 
Coarse and Fine. 
Mounted and Unmounted. 
Send for Catalogue C. 


THe CLEVELAND STONE Co., 


36 Wilshire Bldg.. 
CLEVELAND, O. 
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1 SCIENTIFIC MACHINIST. 
THE BARNES DRILLS. 


We make acomplete line of Upright Drills, rang- 
ing from our Friction Disk Drill for light 








2 BY 24 FLAT TURRET 
ui f& LATHE. 


J. STEPTOE& CO. 


West 2nd cor. 
Central ave. 


Cincinnati, 0. 
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Manufactarers cf 
st? work, toa 42-inch Back Geared, 

self-feed Drill. Crank 

and 
HIGH GRADE TOOLS. NONE BETTER Geared 
Send for Catalogue and Prices. SHAPERS 
Epes) ~~} Send for our 
ik =) Seid i> ceakiowde. W. F. & JOH i BARN ES Co., re ; mor amtitied 

JONES & LAMSON MACHINE CO., as 


Lock box 61, Springfield, Vt., U. A. S. | a (3) 920 Ruby St., Rockford, Ill. 


DIETZ, GANG & COMPANY, 


4 MANUFACTURERS OF 





“ Valve - Oleine. ” 


675° FIRE TESTS. 
an wees MECHAN- 


[CS, Purchasing Ag- 
ents, Engineers and Prac- 
tical Builders of costly 
steam plants, locomotives, 
etc. will be pleased to know 

y that a Lubricant is now 
\F produced of such extra- 
ordinary high fire test as 
to make it proof against the great heat to 
which it is subjected, and is therefore a 
PERFECT Lubricator where products of 


a Shapers, a hh 
= / With New and Valuable Features. 
lower grade and fire tests pass off at once; 


Specialty. 
I y MADE ONLY BY THE 
leaving the pene subject to wear, or greatly 


Th iS cut shows Fine Iilustrated Circulars and Catalogue sent BRADFORD MILL CO 
increas the consumption of oil N fF ee ace } 
: “Valve Oleine”’ is acedwet is the highest | our ew atent Write us Before Buying and Save Money. | 8th & Evans, CINCINNATI, OHIO. 


state of filtration, is of the greatest viscos- Photographs and Prices on application. 
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Patent Machinists’ Tools. 


Radial Drills, 
Lathes and 
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the finest and most thoroughly reliable | 7 3 ; Tam | 
Cyiinder Lubricant now on the market, and Lat h e, 56-68 Plum St,, Cincinnati, O. | 

will naturally lubricate 200 to 300 per cent. Mention this paper. D 1X O ig 'S 
more than products of lower tests. 





| sconomical lubricant, BELT DRESSING 


Manufacture and sale controlled exclu- 
sively by i 5 0 A IS GUARANTEED 
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to prevent slipping and to preserve the 








TME : : 

® . We have now in active operation in :he United States and Europe over 3,000 of our Improv- leather. It will pay you tosend for cir 
Reliance (il & Grease C0 ed Standard Engine Lathes, and are constantly hearing of phenomenal amounts of work being | CUl®rs and testimonials. 
4 turned out per day on them. 
For the two-fold purpose of obtaining valuable statistics, and to encourage the men now | 10S. DIXON CRUCIBLE C0. Jersey City N. J 
Cl " d re operating the tools, we offer the following rewards : $50 00 to the first; $25 00 to the second: : ‘ 
eveianda, . $:5.00 to the third ; and six additional prizes of $ 0.00 each, to the men who, before July rst, 
; < 1892, turn out the largest day’s work on one of these Standard Lath+s. All character of work | : . ' 

AGENTS WANTED EVERYWHERE. | will be considered, and the names of the successful competitors will be published in the The Universal Radial Drill Bo 
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2x 24 FLAT TURRET LATHE. particularly adapted to that class of chucking, which on account of its 

close requirements must be finished with boring tools. 
This machine and equipment is for the general machine shop, where - The first cut begins near the chuck, where the work is held stiffly, and 
quick change, rapid production and accurate duplication are desired. it travels toward the pont of the work with the back-rest bearing ,on the 
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TURRET WITH TOOLS. 
It does lathe work up to 24” in length and 2” in diameter, when work- | surface produced and following the cutter. This gives true, straight work. 
ing from continuous bar. After having obtained a true surface, the other cuts may be taken, traveling 


It handles, without stopping, rough bars of round, hexagon or square | toward the chuck. 
stock ; also drawn or finished stock. Tf nS work is slender, the back-rest must procede the cutter and take 


As a stiff and accurate chucking machine this tool has no equal; it is | (Continued on page 4.) 
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SCIENTIFIC MACHINIST. 








Is the Eccentric Patented ? 
RDITOR SCIENTIFIC MACHINIST: 
I wish to ask, can anyone reading the ScIENTIEIC MACHINIST inform 
me whether the eccentric was ever patented? If so, when, and in what 
country, and by whom? ‘ Wo.’ H.‘B. 











Where Iron Balls are Made. 
EDITOR SCIENTIFIC MACHINIST : 

In your answer to question No. 318, of your February rst issue, you 
say that you do not know of anyone making iron balls. I will refer you to 
the Simonds Rolling Mill Co., of Fitchburg, Mass. They have perfected 
a rolling mill for the rapid turning out of balls for friction or ball bearings, 
anything from 1” to Sig They have a machine for grinding the same. 
I have seen them roll 1” balls that would not vary .oo5 of an inch by 
micrometér calipers. N. C. MERRIAM. 





A Question for Scientists. 

EDITOR SCIENTIFIC MACHINIST : 

Would be pleased if some of your readers can give me the information 
I want. In the early settling of Texas there was a great amount of gold 
and silver buried in that State that has never been found. Being raised 
near the locality of several deposits, I have been experimenting for 
several years to make an instrument that would work to gold or silver 
buried under the ground, but have failed to a great extent. Now there is 
no question in my mind but there can be made an instrument that will 
work to gold or silver under the ground, as well as on top of the ground. 
I have two small instruments, which were made for the purpose, but they 
are not what I want. I will be much pleased to get any information on 
the subject. A. L. S. 





The Practical Man. 
EDITOR SCIENTIFIC MACHINIST : . 

I notice that a good many of the correspondents of your paper, in 
asking questions, request that the answers be given ‘‘in a simple way,” 
‘* without algebra,” or ‘‘ with no college arithmetic,” as one puts it. These 
are indications that the majority of mechanics do not readily understand 
mathematics beyond fractions. This can be the only reason why they do 
not wish to come into contact with this science, for if they understood 
mathematics fairly well they would see the great utility of such knowledge, 
and would want to know more. If an answer to a question contained 
some figures they did not understand they would find out, and not be 
. afraid of the mental work necessary to this solution of the puzzle. 

Now, I may be in the minority. I suppose I am. But it is a fact 
that to learn enough of mathematics to understand all the problems in the 
various hand-books and be able to figure out, algebraically, the usual com- 
putations and calculations in engineering and construction, is not as difficult 
as generally supposed, and when undertood even moderately, obviates 
much difficulty. | 

It is a great mistake to suppose that such information is not necessary 
to a practical man. How will the practical man ascertain essential facts 
without applying the mathematics that so many shun? What he wants 
and must know can be learned in no other way. If he does not under- 
stand the process himself he must depend on some one else or guess. Is 
it practical to be dependent on others for accurate calculations, without 
which correct work cannot be done? It seems to me that it is entirely 
impractical. Would be pleased to have others express their views. 

V. L. Stocron. 





Fitting a Loose Coupiing. 
EDITOR SCIENTIFIC MACHINIST : 

I saw in your issue of the 15th inst an article on prick-punching a 
misfit. Now, I wish to give your readers a little of my experience in that 
line. I know from experience that accidents will happen in the best reg- 
ulated families (or shops). | 

In 1882 I had charge of a large machine shop that employed about 
120 men. We bujlt various kinds of machinery, such as engines, rubber 
machines and elevators. We had at one time on the floor a large double- 
worm gear elevator for one of the Brooklyn City horse railway companies, 
capable of taking up their heavy cars. In the mechanism of it, we had a 
long shaft, about 334” diameter, which was coupled together in the center. 
Now, it was of the utmost importance that this coupling should be fitted to 
a nicety, as the whole strain had a tendency to pull it apart. I had one of 
my best men on the job, but he slipped up and made a very loose fit. He 
came to me with a very long face, and told me of his trouble, and I made 
an examination of it, and I ordered him to take it to the blacksmith shop 
and have a new end welded on. 

But in thinking the matter over I thought I might save that trouble 
and expense by expanding the end of the shaft. So I followed it in to the 
blacksmith shop, and told the foreman to heat it to a nice cherry-red, and 
be very careful not to scale it, and then cool it off as quick as he could. 
He did as directed, and we brought out the coupling to try it on, but it 
was no go, and we had to put it into the lathe and dress it up before we 
on getiton. But it was a short and quick way of making a first-class 
ob. 

It is a well-known fact of mechanics, that heat expands iron, and that 
when cooled off it will not return to its natural size, and I think that if 
friend Cook had done as I did, he would have had a fit that he would have 
had no doubts about. J. M. C. 


IN AND ABOUT THE SHOP. 





I often see in the trade papers of the day the question asked by young 
men, ‘‘ Where shall I go to learn my trade to the best advantage?” To 
the boy or young man who is in earnest, it is a vital and all-important 
question, but to the one who has tolearn, or go to school, and who chooses 
the shop rather than the school-room, it does not make any material differ. 
ence where he goes, so far as he is concerned. And so far as the rest of 
human race is concerned, I don’t think any of us care. At least I don't, 
so long as he takes care to keep away from my shop. 

To the boy who is interested in mechanical work, and whose talents 
naturally develop in that direction, I would suggest that his time of ap- 

renticeship be served in a small shop, for the following reasons: First, 
in the small shop there is generally but one ‘‘cub” or apprentice ata 
time, and he grows tohave more of an interest in the place than if it was 
large and employing many hands. Second, not having any other boy to 
play with or to divert his mind from the regular work of the shop, he will 
get along faster and will grow to be more of a man in his thoughts regard- 
ing the reasons for the ways and methods for doing things. Third, he will 
get greater opportunities for handling the various machines and tools in the 
shop, and thinking out ways and means for doing the many things that 
always come up in practice. Fourth, he will come in closer contact with 
the proprietor, and from that contact retain many valuable business prin- 
ciples that will be of inestimable aid to him in after life. Fifth, he will 
more readily receive information and instruction from the journeymen who, 
as a general thing, too, give it in such a manner that incidents and refer- 
ences are always brought forward to make an impression on the mind. 
Sixth, but pshaw, I could give reasons from now until breakfast and not be 
half through, and all based on my own experience and from personal 
knowledge of others, and not simply airy visions dreamed out in my office. 

The principal thing to attend to in searching for the shop in which 
you are to learn your trade is to see that the proprietor as well as the em- 


-ployes has a habit of putting tools, jigs, hammers and other things he uses 


back in their proper places, instead of slinging them under the benches or 
leaving them on the planers or lathes for the workmen to throw down. 
If the shop has no system or discipline in it, keep away from it and look 
further. Such a shop has no respect for the proprietor, who has none for 


his men, while they have still less for either shop or boss, and if you are — 





unfortunate enough to start in such a place it will be but a short time until | 
your own desires and ambitions will have been tossed under the bench of | 


misfits and carelessness and you will have become a ‘‘slipshod workman,” 


always complaining because you can not get first-class pay, and never | 


knowing that it is because you have blossomed forth an undisciplined, can- _ 
nibalistic mechanic, whose sole aim in life is to destroy the beautiful in 


shop arangement. 


In the large shop where there are several ‘‘cubs,” there are too many | 
You may learn how to fight for | 
your rights and how to get ahead of the other fellow, but you won’t get _ 


contentions, and the rivalry is too great. 


much permanent mechanics hammered into your cranium. 


In the large shops of the present time, everything is tending to piece. _ 


work, and when an apprentice gets started nicely on a piece-work job, the 
glitter of the sudden increase in his weekly stipend is very apt to blind his 
eyes to the original purpose for which he began, he findsin the end that 
instead of coming out of his time a finished journeyman, he is a pure and 
simple ‘‘ machine tender,” able to do any kind of a job that comes along 





to the machine that he is in charge of, provided the brains of some one | 


else are used to assume all responsibility, and to explain to him how it must 
be done. 

There are lots of this kind of material floating around from shop to 
shop, and it is worth about one dollar per day, although I do believe there 
are many of them getting two dollars for staying in the shop ten hours. I 


would say, take the small shop, it is more homelike and social, and there | 


are more opportunities for the quiet study of good systematic methods, 


kinks and ‘‘trade secrets,” tending to encourage a desire after working | 


hours for study of good mechanical works and magazines, which, if kept 


up, will give good, healthy mechanical growth of the mind, and prevent — 


falling into the one old rut of ‘‘ grandfather’s way.” 


Thus you will eventually absorb the ‘‘ science of mechanics,”’ which is 
really the combination of theory and practice, or the true reason why and 


the remedy therefor. 
theory is of much less importance than practice, and thata “‘ practical ” 
man can get along better than the theoretical one, for your own observation 
will show you that the so-called ‘‘ practical” man chops things all to pieces, 
and spoils about one-half and then by bull-headed luck sometimes suc- 
ceeds, but it has cost considerable, while the man who has stopped long 


enough to theorize on the work gets it done easy. No one theorizes mcre — 


than the really practical man and he is reasoning with himself all the time, 
with the result of success in practice. 


A man’s theory that he could do quite a good business carting goods — 


around town for the merchants, if he had a good, strong, gaudily-painted 
cart wasa good one, but it would have been a total failure if he had not 
combined a good, practical mule to go on the business end of the cart, and 
so would his practical mule have been as bad a failure without the theoret- 
ically colored cart. They both go together to bring success, and I think 


the ‘‘little old shop” gives the apprentice the best opportunities to drive | 


them both together under the best conditions, i he tries. 
THE OLD Mav, 








GRAPHITE PAINT. 


For Tin or Shinale Roofs and iron .Work it is Absolutely without 
an Equal. 
A tin roof well painted will not need repainting for 1o tur ts. If you need tit 
will pay you to send for circular. PNJOSEPH DIXON CRUCIBLE COW '" 
Men this paper. JERSEY OITY, N,. J. 


Never allow anyone to instil into your mind that | 
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7 in i! pe -/ To the Public ; 
i WN lh i Having bought for spot cash a quantity of new books at very low prices, and it 
ult a : Hi being necessary to turn them into money quickly, we will, until above date, send post 
" nl 4 paid, Free to every person sending in One Yearly Sub- 
| cient scription to the SCIENTIFIC MACHINIST, his choice 
i | | | re of one or more books, as follows: “The Mechanic’s 
Ww Complete Library,” bound incloth, or, ‘Dynamos and 
Motors,” or ‘Odontics, or The Theory and Practice ofthe 
Teeth of Gears,’ in cloth. See description of books at bottom of page 
Any selection will giveyou $3 worth for $1.50. 
Serding toveth h heve Th 
THREE SU BSCRIBERS Mechanic’s Complete Library, 
BOUND IN MOROCCO. Regular price, $2.00. This gives $3.50 worth for $1.50. 
Tur SCIENTIFIC MACHINIst is published on the ret and rsth of every month, ia 
$1 50 per year in advance and sells for 7c. per copy all over the country. It is ten 
vearsold. The work of the best mechanical writers is presented in every issue. 
Examine it and form ycur own opinion. 


Any one entitled to “ The Mechanic’s Complete Library,” in morocco, can have in 
place of it, if he chooses, “ The Mechanic’s Comrlete Library,” in cloth, and EDISON’S 
ENCYCLOPEDIA, a little book of 512 pages, 97 maps and a vast quantity of mechan- 
ical and general information. The price of the revised edition, in cloth binding, is 
75cts. The author is Thos F., not Thos. A. Edison. 


CLU BS: g Members of a club of @ or more get the paper one year and 


their choice of books as above stated, but we will allow them 


‘The Machanic’s Complete Library,”” BOUND IN MOROCCO, 


instead of cloth. 


BONANZA FOR CLUB RAISERS: %:; : 


6 members we will give FREE to the one who gets it up the$ same as 
paid members get, and, IN ADDITION, a copy of ‘* Dynamos and Motors,” 
1in cloth. These can be readily sold for $2. 25 if the money is preferred. For 
a club of 12 the getter up will receive twice what each member gets, and, IN 
ADDITION, a copy of ‘‘ Dynamos and Motors,” and a copy of “ Odonties,” 
in cloth. These can be sold for $5.25, if money is preferred. For a club 
of 18 the getter-up receives the same as for a club of 12 and a club of 6, and for 
. larger clubs in same proportion. Express charges always paid. By ‘‘The same 
Odontics, or The Theory and Practice of the Teeth of Gears. se raid Hreshberg nee? weateatLthe palee pear anA GEOL or books, of course. 
This work is by Geo. B. Grant, is 9% by 6% inches square, |The getter up does not count asamember. g@= Members of a club of 20 or 
has over 100 pages and 163 engravings. The quality of the paper, | more can have ‘‘ The Mechanic’s Complete Library,” in morocco, and ‘‘ Edison’s 
printing and cloth binding is unusually fine in a book of this price—| Encyclopedia,” in cloth, but the getter-up will receive for such clubs only what is 
$1.50. No mechanic having, or liable to have, anything to do with| allowed, as above, toa club of 12. This gives each man $4.25 worth for $1.50. 
gearing, should be withhut it, and it will pay for itself every day of $$$ _—_. 
the year in the room of the draftsman and pattern maker. See ad- 


ditional particulars under ‘‘ Description of Books.”’ DESCRIPTION OF BOOKS. 


a MECHANIC'S COMPLETE LIBRARY ext fouble the sve ofthe cut in thin page. Tt 


—_ SN 
< EU —————- —— —— \ treats of almost every subject, like the hand-books of Haswel', [rautwine, Nystrom and others. Im- 
= —F Fa * a — NY mense editions have been sold. It has a vast quantitv of matter, and is a very cheav bonk for its price 
—$r150. With every copy is given free a complete working chart for setting gear teeth. 
We can not give a more detailed description, but will, as stated below, refund the money to any one who 

may think the paper and book not worth $3. 


s ODONTICS, OR THE THEORY AND PRACTICE OF THE TEETH OF GEARS,” is the most 

) thorough work on the subject ever published. Itis a revision and amplification of 
the series that appeared in the American Machinist in 1890. We can not spare the space to say more of 
it than that it is a complete and exhaustive treatise on the subject by a recognized authority, is for 
practical and theoretical men, and is regularly sold at the price of $1.50, and no less. We have arrang- 
ed with the suthor to make this remarkable combination once only. Any one can return it to us if not 
satisfied and get their money back. 
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Formorly, WESTERN MACHINIST. 


DEVOTED TO THE SCIBNTIFIC CONSTRUCTION AND OPER- 
ATION OF MACHINERY FOR GENERATING AND UTILIZING POWER, AND FOR ALL OTHER PURPOSES. 
PUBLISHED ON THE IST AND ISTH OF EVERY MONTH. 
Address all communicatious to 


PUBLISHERS SCIENTIFIC MACHINIST, 


ATWATER BUILDING, CLEVELAND, O. 


Subscription Price in United States and Canaaa, in adVance..........ccccsccccccsescrcsessees 
Subscription Price to Foreign Countries, im Q€VAance..........ccccccssccscccsscccccce-sesscesees 
Advertising Rates: 12 cents per agate line, each insertion. 


The publishers of the SCIENTIFIC MACHINIST are interested in pothing but this newspe- 

per, which is conducted for the sole purpose of earning legitimate profits. They have no 

Aeon sell, no scheme of any kind to promote, through the medium of this journal’s 
rculation. 


THE SCIENTIFIC MACHINIST oes only to subscribers who have paid for it. Sample copies 


are sent out liberally, because by that means new subscribers are procured; but there is no 
‘“\ free’’ list except that of exchanges. 


It is the dnty of all men engaged in mechanical parsuits to assist their fellow 


workmen as mach as possible. They can do this in no better way than to write - 


and send to the publishers of mechanical papers the results of their experience 
or experiments, Plain and brief descriptions of how difficulties have been over- 
come, how economy has been effected and how progress has been made are 
nelpful and valuable. The publishers of the ‘Scientific Machinist” cordially so- 
licit such communications from all readers. None shall go unnoticed. 


ENTERED AT THE POSTOFFICE AT CLEVELAND, 0., AS SECOND CLASS MATTER. 
CLEVELAND, OHIO, MARCH -1, 1892. 


sa@r-The Cleveland News Company will supply the trade with the 
SCIENTIFIC MACHINIST, through the regular channels of the American 
News Company. 


A HISTORY OF MANUFACTURING IN THE WESTERN RESERVE. 

Some years ago, the editor of this journal procured considerable mate- 
rial bearing upon the inception and development of manufacturing in Cleve- 
land and Obio. It hasnot been used. A few. months ago we decided to 
utilize it in a special edition devoted to the history of those industries in the 
Western Reserve. It will appear in the form of a special supplement to 
the SCIENTIFIC MACHINIST, and will be entitled ‘‘ History of Manu- 
facturing in the Western Reserve.” 

We are not given to dilating on our own merits. It is not ‘‘ puffing ” 
ourselves, however, to assert, what 1s everywhere acknowledged, that 
whatever we do is well done. Our paper is first class, and our special 
supplement will be likewise. It will be a literary work, will contain no 
advertisements nor any matter inconsistent with a legitimate work of 
history. It will be sold with and without covers. The unbound copies will 
be 25 cents, and those in leather binding $3. The newsdealers will be the 
only authorized agents to take subscriptions. 

We do not expect to make money on this work. It would be impossi- 
ble to publish a creditable history of manufacturing in this or any other sec- 
tion, and realize much money on it. But we will adda volume to local 
literature that will take its place as a standard work. 


AN OLD EDITOR RETIRES. 

Mr. W. M. Day, after a continuous service in the editorial harness of 
over twenty years has retired from the /ron- Trade Review, yielding the 
chair to Mr. A. J. Findley. Mr. Day has, by his eminent fitness and 
fairness gained a wide reputation. It is not uncomplimentary to say of 
his successor that he will do very well to keep up the present standard of 
the editorship of that journal. 
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(Continued from first page.) 

bearing on the surface produced by the first cut which traveled from the 
chuck. All cuts on short work are taken traveling toward the chuck, and 
on account of the perfection in design of this machine back-rests are not 
required on short work. We can not describe the different parts, as space 
will not permit, but a pcstal card sent to the builders, the Jones & Lamson 
Machine Co., Springfield, Vt., will secure for any one a copy of an elegant 
little work, entitled ‘‘ Rapid Lathe Work by a New Method,” which will 
give all the interesting details. 


THE Hine Eliminator Co., of New York, report an active business 
since the holidays. Among the Western shipments of their eliminator for 
both oil extraction from exhaust, and water separator from live steam, are 
the Michigan State University, Ann Arbor, three; Grace Hospital, Com- 
mercial Milling Co. and Lane Bres., Detroit, Mich.; F. Schunk & Sons 
(2nd order), Wheeling, W. Va.; Fairbanks, Morse & Co., St. Paul, Minn.; 
Gordon Steam Pump Co., Hamilton, O.; Austin (Tex.) Water, Light & 
Power Co.; Battle Creek and Jackson (Mich.) Electric Light Co.s; E,. C. 
Atkias & Co., Indianapolis, Ind.; Watertown (N. Y.) Steam Engine Co., 
L. H. Prentice Co., Chicago. It is evident that the high merit of this de- 
vice as it becomes known to the steam user is being appreciated, 


MACHINIST. 
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(Readers are inv'ted to use this department. All questions on mechanical and 
scientific subjects of a pra-tical nature and of general interest will receive attention. The 
writer must give his name in full, but nothing that may identify him will be published with 
a question if he requests his name withheld. It will zive the editor pleasure to assist through 
this column, all readers, if possible, and he cordially solicits practical queries.) 

(332.) John L. Fead, Lexington, Mich., writes: 1. ‘Since we 

have putup a new smoke stack, two years ago, we have had considerable 
trouble by the crab or hand hole on our boiler burning out. It melts 
down. We have to putin a new one every year. Will you tell me the 
cause, and remedy? The space between the boiler and the wall on the 
back end is two feet. The bridge wall is the proper height, and the air 
space under the boiler, back of the bridce wall, is lower than the grates, 
about three feet deep from the bridge wall back to the wall. P. S.—Our 
boiler is 14 feet long, 40” diameter and 3’ tubular flues. 2. Of late years we 
have had considerable trouble obtaining our watersupply. Weare located 
about 300 feet from the water edge of Lake Huron. We now obtain our 
water supply from a tank sunk in the sand about 20 feet from the water 
edge, the water soaking through from the lake. We get plenty of water but 
it is rusty and not suitable for our business. If we could go out in the lake 
about 150 or 200 feet we could get a supply of clear water.. The question 
is, How can we put pipes out there, and anchor them to stay so that the 
action of the water will not displace the pipes? A reply will be appreci- 
ated.” 4.—1. Cover thecrab with fire clay after cleaning out the boiler, 
and you will have no trouble by its burning off. 2. You can run a pipe 
out into the lake, on or near the bottom, place an elbow and stand pipe on 
outer end, let it extend up a sufficient distance to keep the sand out, then 
drive a pile down and lash the upright pipe to it. 


(333-) G. H. M——-s, Evanston, Ill., writes: ‘‘ The condensed 
steam soaks through our brick wall, and shows up white on the outside. 
How can it be prevented?” .4.—To make a brick wall water proof paint 
it when dry with one pound of soap dissolved in 134 gallons of water, and 
after this is thoroughly dry paint again with a solution of 1 pound of alum 
in 8 gallons of water, repeat this operation four times, when the brick will 
be found to resist the action of water. 


(334-) H. E. J——n, New Lisbon. N. Y., writes: ‘‘Can you tell 
me how to remove tin coating from iron?”’ 4.—Immerse the article in a 
solution of blue vitriol. To remove tin from plates without acid, boil the 
scrap tin with soda lye in presence of litharge. 


(335.) J.T. A., Detroit, Mich., writes: ‘‘ Will you, through your 
valuable paper, favor me with a correct answer to the following: ‘ Does 
the action of the engines inside a single screw steamer have a tendency to 
heel the boat slightly in opposite direction to which the screw itself is run- 
ning? I am not a seaman, but my mechanical knowledge makes me think 
It i although all the shipbuilders I have asked say it does not.’”” 4.—No 
It does not. 


(336.) N.J., Petoskey, Mich., asks: ‘‘ Can you give me a rule for 
figuring the material, or feet, in round timber, for Jumber?” 4.—To 
ascertain the number of cubic feet 1n round timber, find the average cir- 
cumference by adding the circumference of the larger and smaller ends, 
and dividing by 2. Then multiply the square of one-fouth of this average 
circumference by the length in feet, and the result gives four-fifths of the 
real contents in cubic feet, one-fifth being customarily allowed to the pur- 
chaser for waste in sawing. | 


(337-) Albert Shaw, Salem, Mass., writes: ‘‘ What is the actual 
atmospheric pressure per square foot and per inch?” A.—The ordinary 
pressure of the atmosphere on the surface of the earth is 2,168 pounds to 
each square foot, or a fraction less than 15 pounds to each square inch, 
equal to 30 perpendicular inches of mercury or 34% feet of water. 


(338.) Jimmy Nelson, Tarrytown, N. Y., asks: ‘‘ What is the size 
of the largest steam hammer in the world?” 4.—Probably the largest 
steam hammer in the world is at Pittsburgh, Pa. It strikes a blow of 200 
tons. The anvil block is a solid cube twelve feet square and weighs 180 
tons. It was cast upon the foundation it now rests on, and it took the 
contents of six cupolas to make the block. It took six months for the anvil 
to cool, so that the sand could be dug away from it and then it could not 
be touched by the workmen. 


(339.) C. V. Rosser, Troy, N. Y., asks: 1. ‘‘ Whatis the explosive 
force per square inch of gunpowder?” A.—The explosive force of con- 
fined gunpowder is 63% tons to the square inch. 2. ‘‘ What is the name 
of the largest tuanel in the world?” 4.—The largest tunnel, we think, is 
the St. Gothard, on the line between Lucerne and Milan. The summit of 
the tunnel is goo feet below the surface at Andermat. It is 2634 feet wide, 
18 feet ro” high. 7 


(340.) D. L. C., New Philadelphia, O., asks: ‘*‘ Where, and by 
what firm are those wooden horses manufactured that are used on the so 
called merry-go-arounds or swings.” .4.—We think they are made by a 
concern in Toledo, O. Probably some of our subscribers in that city can 
inform the inquirer. If so they will oblige us as well as the querist. 


bas Readers are cordially invited tosend us any questions, comments, 
information, ideas or corrections that suggest themselves while reading the 
‘¢ Questions and Answers.” The time to do it is when it is in mind. 
one puts it off he is very likely never to get at it. Now is the best time. 
All communications are appreciated. —Ep. 








A SCIENTIFIC journal states that a little sugar put on the hands with 
soap will greatly increase its cleansing power. 
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THE LONE STAR COTTON PICKER. 





It is hard to give a clear idea of the details of its construction 
from the cut detail drawings are needed. The machine represented 
by this cut is a new cotton picker. It is mounted on two wheels, and 
drawn by mules directly over the row to be picked. The plants, if tall, 
being slightly bent to permit the cylinders to pass over. Spindles revolv- 
ing with great rapidity are then thrust between the branches of the plant 
permeating every part. The spindles are furnished with brush-like surfaces, 
properly guarded, that engage the fibrous cotton, leaving the unopened 
bells, blooms and leaves uninjured. - 


The spindles in series of nine each project from sixteen small cylinders, 


which revolve around a common centre, and at each revolution present the 
spindles, after they emerge from the plant loaded, to rapidly revolving 
brushes which clean them of cotton, an operation similar to the cleaning 
of gin saws. 

The cotton is thrown by centrifugal force to the rear into the receptacle, 
which has a capacity of about 75 pounds, and is made of made of heavy 
wire netting, allowing the dust and dirt to escape but retaining the fibre. 

Each cylinder has an independent motion, equal to about one-half a 
revolution on its own axis, which motion causes the spindles to remain 
relatively stationary to the plant while picking, and to enter and emerge 
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from among the branches with the least possible disturbance, no combing 
or raking motion being produced. 

The machine is the invention of Angus Campbell, and is made by the 
Lone Star Cotton Picking Machine Co., Waco, Tex. 


THE ARMSTRONG TOOL HOLDER. 





This is for general use in lathe, shaper and planer. The rapidly 
increasing use of ‘‘self-hardening” steel for turning and shaping metals, 
its high price and the difficulty found in forging it, etc., renders a tool 


holder an almost imperative necessity. A tool holder should combine. 


strength, simplicity, and cheap cutters. The clearance should be easily 
changed, and the top rake should be sufficient for the clean cutting of 
wrought iron and steel. All of these and many other valuable features are 
combined in a device here represented. 

By its use forging and tempering are entirely dispensed with, and 
grinding is reduced to a minimum. The points can be ground te any 
desired shape or clearance. It 1s of a handy length, and the point always 
keeps at the same height. It will work either right or left hand, and as 
there are no side projections it can be used close into a corner. 
The rake of the cutter is such that it takes a clean curling chip from 
wrought iron or steel, 20 lop grinding being necessary. There is absolutely 
no slip to the cutter, it is supported directly under the strain of the cut, 
and will do as heavy work as any forged tool of same size. One pound of 
tool steel used in this holder equals, it is claimed, ten pounds in the ordinary 
tool. 

The holder is drop-forged of steel and case-hardened. The top and 


bottom are planed square with the sides. The hole for the reception of 
the cutters is drilled and squared from the solid, insuring a straight and 
true seat. The set screw is tool steel, with tempered point. 

The cutters are made of superior self-hardening steel, and the points 
ground to shape. This steel is superior in the fact that it will keep a finer 


edge than any other self-hardening steel made. With it speeds and feeds 
can be greatly increased. Whilst hot this steel should be kept from 
water. 

The saving in time, money, labor and annoyance, cannot be over 
estimated. It is common sense and practical in every particular and with 
ordinary use and abuse will last a lifetime. 

It has been used and, after a thorough trial, endorsed by the following 
well known concerns: Illinois Steel Co., The Lodge & Davis Machine 
Tool Co., Crane Co., Buckeye Engine Co., McCormick Harvesting 
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Machine Co., Wm. Deering & Co. (Reaper Works), The Westinghouse 
Machine Co., Illinois Central R. R. Shops, Cleveland Iron Mining Co., 
The Snow Steam Pump Works, Bass Foundry & Machine Works, Wheeler 
& Tappan Co. 

We have before us some remarkably convincing testimonials from well 
known concerns. It will certainly pay any machine shop to send a trial 
order. For prices and fuller particulars, address, Armstrong Bros. Tool 
Co., 78 Edgewood ave., Chicago, Ill. A prompt reply will be insured 
by mentioning this paper. 


A NEW JOURNAL BOX. 





Briefly stated, the improvements represented by the accompanying 
cuts, showing a new patent journal box, consist in making the walls A A 
of the casting to extend up to 
the height of the top of the cap 
box C. These walls being 
planed through longitudinally 
_ the cap is neatly fitted between 
them. To secure the upper or 
cap box, instead of using bolts 
or screws to draw it down in 
the direction of the shaft, it 1s 
clamped in position by bolt D 
Ss D, laid in grooves S, cut trans- 
versely to the axis of the shaft 
across the tep of the cap and 
through the side walls. By 
tightening these bolts the walls 
Pe are drawn together, clamping 

BE the cap box firmly between 
them. A large oil chamber D is provided in the upper cap. The packing 
of paper or wood usually found in the ordinary journal box 1s entirely dis- 
pensed with here, thus leaving room for a strip of wicking E, one edge 
of which comes in contact with the shaft for lubrication, and the other 
edge connects with an oil well B. Channels are provided in the casting 
for carrying any excess of oil back to the well. The Pennsylvania Ma- 
chine Co., Limited, Philadelphia, Pa., are the manufacturers, and will 
give any additional information desired. 
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Tue Forrest Silver Bronze Packing Co. have just received orders from 
the Westinghouse Air Brake Co., the New York Biscuit Co., Cowles Engi- 
neering Co., A..F. Bartlett & Co., New York, New Haven & Hartford 
Railway Co., the Brooklyn Bridge, Brooklyn Brass & Copper Co., Fron- 
tier Iron Co., Lehigh Valley Railway Co., Albany Day Line, Rome Brass 
& Copper Works, Municipal Electric Light, Lake Erie Engineer. 
ing Works, Buflalo; P. Smit, Jr., Rotterdam, Holland; Social Man- 
ufacturing Co., the Watts-Campbell Engine, the Edison Electric [lluminat- 
ing Co., the New York, Lake Erie & Western Railway Co., and a long 
list of others which gives an idea of the people for whom they are doing 
work, including an order from the United States revenue ship ‘‘ Winona.” 





THE extent to which our commercial relations with Chili can be pro- 
moted, is the subject of an article which Wm. Eleroy Curtis, Chief of the 
Bureau of American Republics, has written for the March number of the 
North American Review. 





A SUGAR 20 times sweeter than beet sugar has been extracted from 
cotton-seed meal. 
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ELECTRIC METAL WORKING. 





The subject of utilizing electricity in the working of metals has attracted 
more general attention than any other department of electrical develop- 
ment since the introduction of the telephone. It has advanced much more 
rapidly than was anticipated, and it may safely be assumed from the many 
industries in which it has acquired prominence that it will occupy a most 
important position. Metal workers generally will be interested in the 
subjoined description of the electric metal woking machines, the principles 
governing their construction and operation, and the advancement made in 
the application, by S. D. V. Burr in /ron Age, from which the accompany- 
ing cuts were reproduced by the Western Electrician. 

The art of electrically working metals was discovered several years 
ago by Prof. Elihu Thomson, while lecturing before the Franklin Institute 
of Philadelphia, by the accidental melting together of the coarse wires of 
an induction ceil. From this simple incident, and the train of experiments 
and research following quickly in its wake, has come the present develop- 
ment of the art. 

The first machine placed in commercial operation was in July, 1888, 
at the wire works of John A. Roebling’s Sons Co., Trenton, N. J. This 
machine has since been in almost constant operation, much of the time 
night as well as day. Other machines have been added to the plant, which 
now consists of seven welders, adapted for various classes of wire and 
similar work. 

Machines are in practical operation at the present time, turning out 
work in brass and copper, ranging from No. 16 wire guage up to rods 
having a cross sectional area of three square inches. In steel and iron the 
section varies from No. 16 wire guage toa sectional area of 84 square 
inches. Experimentally, a wire ;4, inch in diameter has been welded, 
and, as far as the large areas are concerned, it depends more on the 
demand than on any limitation there may be to the process. The greatest 
trouble experienced in the welding of extremely fine wire ts the difficulty 
of maintaining the abutting ends in contact. This, as it will be seen, is a 
job requiring extreme delicacy and one in which the wires are very apt to 
slip by one another. Dissimilar metals are easily united, such joints hav- 
ing been made between round bars of iron and brass of a diameter of two 
inches, and a vast variety of smaller work has been accomplished. 

From the very first the Navy Department has taken the greatest interest 
in the electric welding process. In February, 1890, a board consisting of 
four naval officers convened at Boston under orders of the Secretary ot the 
Navy to visit the works and investigate the process. A most favorable 
report was made recommending the general adoption of the machines both 
on board ships of war, and in the navy yards. 

In the manufacture of carriages, wagons, etc., the process has proved 
of special advantage, and in some of the largest works of this character the 
old-time forge and hand work have been entirely superseded by electric 
welders. The construction of these machines and the demand they directly 
created in their own manufacture tended to solve some problems in eng}- 
neering, reflecting the greatest credit upon those who had the work in hand. 
In the construction of large universal machines castings of copper have 
been required larger than ever before demanded for electrical purposes. 
Several such castings are now in the works, weighing from 1,200 pounds 
to 1,500 pounds each. The welding machines have been received with 
the greatest favor abroad. 

The following list comprises the metals, alloys and combinations which 
have been so far actually welded with success by the electric current : 


METALS, 
Wrought iron. Cobalt. 
Cast iron. Nickel. 
Malleable iron. Bismuth. 
Wrought copper. Aluminum. 
Cast copper, Silver. 
Lead. Platinum. 
Tin. Gold (pure.) 
Zine. Manganese. 
Antimony. Magnesium. 

ALLOYS. 


Various grades of tool steel. 


Various grades of mild steel. 


Steel castings. 
Chrome steel. 
Mushet steel. 
Stubs steel. 
Crescent steel. 
Bessemer steel. 
Cast brass. 

Gun metal. 

Brass composition. 


Copper to brass. 

Copper to wrought iron. 
Copper to German silver. 
Copper to gold. 

Copper to silver. 

Brass to wrought iron. 
Brass to cast iron. 

Tin to zinc. 

Tin to brass. 

Brass to German silver. 
Brass to tin. 

Brass to mild steel. 
Wrought iron to cast iron. 


Fuse metal. 

Type metal. 

Solder metal. 

German silver. 
Aluminum alloyed with tron. 
Aluminum brass. 
Aiuminum bronze. 
Phosphor bronze. 
Silicon bronze. 

Coin silver. 

Various grades of gold. 


COMBINATIONS. 


Wrought iron to cast steel. 
Wrought iron to mild steel. 
Wrought iron to tool steel. 
Gold to German silver. 

Gold to silver. 

Gold to platinum. 

Silver to platinum. 

Wrought iron to mushet steel. 
Wrought iron to stubs steel. 


Wrought iron to Crescent steel. 


Wrought iron to cast brass. 


Wrought iron to German silver. 


Wrought iron to nickel. 


' Tin to lead. 
Glancing through this list, it will be noticed that there are many 


MACHINIST. 


metals, such as. aluminum, lead, zinc, copper, etc., which have hitherto 
resisted all attempts to weld them, or when, welded, have proved to be 
exceeding difficult to handle. 

A further application—not of the electric welding process, but a direct 
outcome of the work performed—is that of electric brazing and the bend- 
ing and upsetting of metals. Experiments made toward perfecting the 
electric welding process early showed that metals could be locally heated, 
no matter what their shape, and could then be treated in precisely the 
same way as if they had been heated in the fire. This branch has been 
developed into an important industry, and we now find concerns utilizing 
the electric current for making difficult shapes, and for drawing and up- 
setting. 

An electric welding machine requires a current of extremely low 
voltage and great quantity, this being what is known as the heating current. 
Its electromotive force being so insignificant, in the largest machines being 
only about one volt, its power to overcome resistance is extremely slight, 
while at the same time its power for generating heat in the material it is 
passing through is augmented. 

It is evident that the slight resistance created at the point of contact of 
the two pieces to be welded generates heat. The phenomenom here is 
precisely similar to that taking place in the incandescent and arc lights, 
where in the former the resistance of the carbon filament causes the raising 
of the filament to incandescence, while in the latter case the distance 
between the carbon points producesthe arc. It is further obvious that this 
resistance, supposing the pieces to be welded to be in metallic centact, 
varies directly as the conductivity of the material. It therefore becomes 
necessary, even in the welding of sections of wire of the same size but of 
different materials or composition, to vary the strength of the current. 

The machine itself, by means of a transformer, changes the electric 
current to one of low voltage. Consequently it is essential to regulate the 
strength of the current by means independent of the machine. The rheo- 
stat was first employed, but as it introduced a resistance which merely 
served to reduce the current without any compensating work, it was waste- 
ful. This is now formed by a reaction coil or ‘‘ kicker,” as it is familiarly 
called, the invention of H. Lemp. This consists of a ring of laminated iron, 
one portion of which, about one-sixth, is reduced in section to receive a 
coil of wire through which the current from the dynamo passes. Mounted 
upon a shaft placed in the center of the ring is a hood of thick copper 
covering the face and two sides of the ring for a distance about equal to 
that occupied by the coil. When this hood, which can be moved to any 
part of ring by a handle, is diametrically opposite the coil, the reaction in 
the coil is maximum and the current is reduced to the minimum. When 
the hood covers the coil the reverse takes place. By placing the hood at 
the proper intermediate point, the desired current is produced. Should a 
short circuit occur when the hood is near or over the coil, the increased 
current would throw it back, thereby bringing the coil into action, and 
preventing damage. Hence the name ‘‘ kicker.” 

Electric welding has been performed by means of the continuous cur- 
rent, by secondary batteries, and also by unipolar machines, but the most 
favorable results have been obtained from the employment of the alter- 
nating current. This is due to the fact that this current can be economic- 
ally produced in large volume, and easily transiormed so as to have low 
electromotive force or voltage. The current, further than this, can be 
readily controlled, and can be distributed at high pressure over conductors 
of small sections, thus permitting its transmission to a distance without 
much loss of energy. One of the principal obstacles arising with the use 
of the continuous current is that the heating will not take place with absolute 
uniformity in the two abutting ends. As has been observed in the case of 
the carbons in an arc light, the current in its passage conveys the small 
incandescent particles of carbon from one carbon to the other, and when 
the same current is applied to the heating of two pieces of metal the current 
acts in precisely the same way, and one is heated to a greater extent than 
the other. 

The most convenient method of obtaining this low voltage current 
depends upon induction. The principle is the same as that found in the 
induction coil of an ordinary secondary battery, but the construction 
or arrangement of the two coils is reversed. An iron core is provided, 
and around this is a wire coil carrying the dynamo current. But the sec- 
ondary coil, instead of being of very fine wire and correspondingly high 
resistance, asin the common induction coil, consists of a single casting of 
copper of the requisite shade, having a minimum resistance. 

One of the first methods of transforming the alternating current into 
one of low voltage was that shown in Fig. 2. The current from the alter- 
nating generator passes through the coil B, wound around the iron ring 
A. The secondary coil C consists in this case of a few turns of very heavy 
copper wire. The large section of this wire itself and its short length pro- 
duce an almost inappreciable electrical resistance, and this, therefore, gov- 
erns the voltage of the induced current, which Is carried off by it. From 
this secondary coil C, the current passes through the rods E D, the abut- 
ting ends of which are welded. Another form, which came out in 1886, 
is shown in Fig. 3. Here the current first passes through the coil B, which 
in this case is aring placed within the iron coil A, the induced current being 
carried off by the single loop of copper of very large section C. Later 
forms of transformers are shown in Figs. 4 to to, inclusive. These givea 
good idea of thetransformers as constructed and arranged at the present 
time. In each case the dynamo current is passed through the primary coil, 
about which is placed a solid piece of copper of large section and which 
serves as asecondary. It is thisconstruction that made necessary the mak- 
ing of copper castits of unusual size, since it was necessary to make the 
secondary coil in one piece in orderto obtain low resistance, which would 
not be possible if it were built up. 

The type of transformer now used, and which has been found to give 
the best results, is that in which the primary and secondary coils are con- 
centrically placed in an iron core, so as to oblige all lines of force gen- 
erated by the former to cut through the latter. If the two windings are 


SCIENTIFIC MACHINIST. | 7 








placed side by side in an iron core, or upon opposite legs, as shown in | mately 1,800 pounds to the squre inch of section, and this, we may observe 
Fig. 4, there is a tendency to form constant poles at the point where the | in parenthesis, explains why in the large welding machine, shown in Fig. 
two windings meet, due to the leakage of lines of force. The leakage will | 1, hydraulic plungers are introduced io order to provide this pressure. In 
depend upon the distance between the two legs and upon the length of | iron a pressure of some 1,200 pounds tothe inch is required, while for 
the magnetic circuit. It has been increased and turned to advantage by | copper only 600 pounds is necessary. | 
Prof. Thoms n for obtaining constant current in th: secondary, while the It is of the utmost importance to disconnect the current at the instant 
primary is supplied with constant electromotive force, this construction | a weld is made. Its continuance would only result in further melt- 
being shown in Fig. 5. Various forms of sec.ndary may be employed to | ing the metal and in destroying the work already done. The movement 
work in accordance with this principle, some of these being shown in Figs. | in the case of a }” aluminum wire is about 4%”, the surplus matter being 
6 to ro, inclusive. For mechanical reasons and convenience the forms | thrown out. Figs. rr to 13, inclusively, show very clearly, first, the shape 
shown in Figs. 6 and 7 are mostly used, experience having shown that there of the abutting ends ofa steel rod of any section from 3” up to 2” in 
is practically no leakage. This construction also permits the removing the | diameter, and also the effect produced at different stages of the process. 
primary without disturbing the secondary in the least. When the two ends have been brought forcibly in contact and the current 
The transformer in the rail chair welding machine, acut of which is | is in the change in color at the points of contact, which becomes a dull red 
presented, consists of a massive copper casting of rectangular shape and | and then brighter, and many, white hot. As the conical points heat the 
formed with a ceatral rectangular opening. In the opening is placed the | ms>tal is softened, so that with the pressure it gives way and the area in 
iron core consisting of insulated sheets. In each side face of the copper | contact is thus gradually increased. Owing to the fact that the resistance 
casting 1s formed a square groove to receive the copper coils conveying the | at all points of the circular section is not the same the heating take place 
dynamo current—in this case the copper coils being formed of strips. It | unequally, and it is therefore advisable in large work, at intervals of a few 
will be seen that the same principle is here present—an iron core surrounded | seconds, to throw off the current in order that the heat already imparted to 
by a primary coil of small strips, and a secondary coil of one turn of large | the metal may diffuse itself uniformly. When this has taken place, as can 
cross section. be perceived readily by the operator, the current is again turned on until 
In all small sections, and in certain metals which fall down quickly | an enlarged section has been heated. In this way the process continues 
when they approach the melting point, such as aluminum, lead, tin, etc., | until the entire section of the metal has been heated to a white heat, until. 





Present Types of Transformers. 
Fic. 4. ELECTRIC METAL =WORKING. 


it is absolutely essential that the machine should be automatic. In general | the two parts have been forcibly pushed tozether, and i 
all electric welding consists first in bringing the two ends to be anited in | having bon completed, the saree is are off. a" ene 
me:allic contact, if possible, then to pass the current through them, and as Tne appearance of the electric weld in a 3” steel bar after it has been 
the abutted ends become heated to the welding temperature, press the two | planed down longitudinally is shown in F ig. 14. 
parts forcibly together. In welding large sections this can be controlled by The planed surface was first highly polished and then subjected to 
hand, since the heating is comparatively slow, and the increase in tempera- | dilute acid, bringing out the grain, as shown in the drawing, which has 
ture can be readily observed, but in small sections, and with certain metals, | been slightly enlarged to m ore clearly show the grain. It will be observed 
where there is no exteraal evidence of heat being present, the machine is | that at the point of contact the grain has been deflected radially toward the 
depended upon for doing the work. In welding aluminum, for instance, | surface, but has in no case been broken up. Its integrity is very apparent 
the two pieces are clamped between copper jaws, one of which is movable | the only change being in the direction. In the cass of two metals. the line 
and from the other. The two ends being brought together, the current is | of demarcation sepirating the two ends is very clearly defined "and has 
turned on, and at the instant the points have been heated to a melting | the app2arance of two pieces of soft material which have been pressed to- 
temperature the movable clamp is pushed forward, the softened m:tal is gether Prof. A. E. Dolbear, of Tufts College, has made many hundred 
thrown out on each side in the shape of an exiggerated burr, Fig. 43, and | tests of the tensile strength of electrically welded bars of iron, steel and 
the electric current turned off at the same instant. other metals. The results were of such a character that he stated that it 
The uniformity of the resultdepends more closely upon the pressure | was possible to weld both wrought iron and steel so that the weld is as 
applied to the movable clamp than upon any other condition. This | strong as the same cro3s section in any other part of the bar. He hada 
aerate oe Le jah by a ree and ee of the wire to be | number of birs welded by an expert blacksmith, the result being that the 
; © in accordance with what we might term the plasticity of | electrically weld2 
the metal when it a been brought to the crops bem perature: If Ae hand. / piven eetea Neal ener sa meetnnn tienes melas = 
current is too strong, the tim: necessary for welding alone would be affected, Fig. 93 represents a bar of brass and iron unite 
and in this case would be shortened. Tne pressure necessary is controlled weld: Be a mechanical joint or dovetail, which ap aaa er a. 
directly by the metal itself, and therefore varies, and itis only to bz ascer- | At and on each side of the weld, the m2tals were turned off slightly and 
tained by actual experiment. The pressure required for steel is approxi- | then the bar was subjected to strain until ruptured, as shown in the draw- 
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ing. The break was in that part of the bar which has not been reduced in 
diameter, proviog that the joint was stronger than any other part. 

FLard tool steel can be welded without destroying its good qualities. 
We have before stated that the heating took place at the point of contact 
of the two bars, and that heating can be effected locally or at any desired 
point ina continuous bar. This has one special advantage in that the expend- 
iture of energy is confined directly to the point desired, and that there is no 
superfluous heating. In other words, a bar having been welded can be 
picked up within three or four inches of the weld, the temperature at that 
point then being so low as to be hardly perceptible. That this is true is 
shown by the welding of insulated copper wires. The coverings is re- 
moved, Fig. 73, for a distance just sufficient to admit the clamps. The re- 
maining covering is not injured in the least. In welding wire cables, Figs. 
71, 72 and 74, the wires are fused into a solid bar for about one inch and 
the hemp core charred for a like length. 

The point has been frequently brought up by those not conversant 
with the process that there is a certain amount of danger attending the 
handling of these machines. This is due mainly to the fact that it is sup- 
posed that a current of sufficient strength to bring a large section of steel 
to a white heat would naturally have sufficient power to create disagreeable 
results in the man who might be so placed as to permit any part of it to pass 
through him. The writer may state he has placed his moistened fingers 
on the two copper clamps of an electric welding machine through which the 
current was passing in the act of welding 2” steel bars. It was impossible 
to note any effect whatever, as there was absolutely no sensation. 

- One of the most recent successful applications of the electric welding 
process is carried on at the works of the Johnson Co., Johnstown, Pa., in 
the making of rail chairs. A prospective view of this machine and also 
views of the two parts composing the chair, as well as the completed chair, 
are shown in Fig. 1. This machine is used in welding what may be termed 
the rail clamp to the top of the ratl chair proper, the shapes of both of 
these being clearly outlined in the drawing. In the upper left-hand corner 
of the machine is a hydraulic cylinder, the piston rod ot which is arranged 
so as to operate an elbow lever, the right hand arm of which, when the 
plunger moves forward, presses upon and firmly holds the body of the rail 
chair. The cylinder and the lever it Operates are mounted upon a sliding 
base similar in many respects to the platen of a planer, which is arranged 
to be moved forward by means of the two hydraulic cylinders shown at the 
left. These cylinders are 8” in diameter and have a stroke of about 2”, 
and are adapted to give a pressure of about an average of 1,800 pounds to 
the square inch of welding section, which in this case is about four square 
inches. The cylinder shown at the top and to the right is adipted to hold 
the rail clamp in position during the operation of welding, and also to re- 
sist the pressure brought to bear by the operating cylinders. It has been 
found that with the aid of this machine rail chairs can be economically pro- 
duced, and that the integrity of the weld can be relied upon implicitly. 

The arrangements of the small drawings representing what has been 
done in electric welding in a practical way up to date has been with a view 
of grouping them according to the shape and material operated upon, 
without any reference to the application of the process to any particular 
industry. Fig. 15 shows a bar or standard welded to the center of a disk. 
Fig. 16 is similar to Fig. 14, and is intended to show that the line of 
demarcation separating the two pieces welded is absolutely imperceivable 
unless, as stated before, the plain surface is first polished and then treated 
with acid. Fig. 17 shows an electric weld which has been hammered 
down, the edge and flat view of the welded portion being represented. 
This is intended to illustrate the perfect continuity at the point of welding. 
Fig. 18 represents a bar which has been welded straight and then curved 
at the weld. Figs. 19, 20, 21, 22, 27, 28, 33 and 34 represents various 
applications of electric welding in straight and bar work, and where, as in 
the case of the drill, Fig. 20, the rock drill, Fig. 19, and the pig, Fig. 34, 
it is essential to make tne cutting point of tool steel and the shank of softer 
metal. Figs. 26, 29, 30, 31 and 32 shows the welding of different shapes. 
Fig. 23 shows two bars which have been welded to the end of one bar, 
Fig. 25 representing the same shape, but with the legs spread. Fig. 24 is 
the same construction except that three bars have been welded to the end 
of one. Fig. 35 is an anchor made by the welding process, there being, 
as indicated by the letter W, five welds. 

In the drawings Figs. 36 to 42, inclusive, another branch of electric 
welding is shown which consists in adding to a body of soft material a short 
length of hard steel, the additional portion being represented in each case 
by the letter A. In the case of the hammer, for instance, Fig. 36, the 
body is first formed and then material for the two heads is added from a 
bar of steel by an electric weld, the proper lengths being afterward cut off. 
In the same way the axe blade, Fig. 38, the trammel point, Fig. 40, the 
plum bob poiat, Fig. 41, the lathe tool, Fig. 37, the hatchet blade and 
head, Fig. 39, and the dog clamp, Fig. 42, being provided in a similiar 
fashion. 

Figs. 44 to 46 represent where the electric welding process has come 
into the manufacture of bicycles. Fig. 45 1s a drawing of the U-shaped 
bicycle tire, showiag the weld. In this work it has been found that the 
operation of welding can be performed more exp:ditiously, more econom- 
ically and with far greater success than with any other known method. In 
this it is particularly true that during the operation of welding, the operator 
‘not only knows whether he will make a successful joint or not, but he is 
also informed, as we might say, of the nature of the material during the 
work, and is therefore in a p)sition to act in acertain sense as an inspector. 
Fig. 44 shows where the tire has been bent at the weld, and is intended 
merely as an illustration of the perfect condition of the pieces at the point. 
Tne standard carrying the seat in some bicycles consists of a tube in the 
upoer part of which is held a spring frame carrying the seat. This is 
shown in Fig. 46, where the parts are ready tor brazing. 

We may here state that brazing operations are carried on by aid of the 
electric current in a far more advantageous way than with the ordinary 
furnace. The work being prepared, as shown in the drawing, a few turns 


of thin wire are wrapped around the entering bir, then the whole thing is 
placed in the welding machine, the result being that the wire melts, flows 
down and effectually seals the joint. In the ordinary way where a ‘flux i Is 
used the work for a c »nsiderable distance each side of the joint is tarnished 
and more or less time is therefore necessary in order to clean it. With the 
electric process the joint is kept clean and there is little work to be done 
after the brazing has been perfected. 

Figs. 47 to 55 represent the position now occupied by electric welding 
in carriage work. It is in this industry that the method has been found to 
be peculiarly valuable, since the material, form and dimensions of the iron 
werk entering a wagon lead themselves readily to the process. Beginning 
at Fig. 48, these drawings show the weld tn first, the dash board frame, 
clip king bolt, fifth wheel, axle, spring bed, clip, double perch frame, car- 
riage step and seat frame. In making the axle spring bed, Fig. 51, the 
two pieces a 4 are welded to the side of the axle. 

The method of making a metal wheel by the welding process is shown 
in Figs. 56 and 57. The hub and the two rings ¢ ¢ are shaped as indicated 
in Fig. 57. the spokes being entered in the recesses provided for them, as 
indicated by dotted lines. The hub is then clamped in the welder, the re- 
sulting wheel being shown in Fig. 56. This method increases the strength 
and durability of the wheel, and at the same time makes possible the em- 
ployment of lighter material. 

Unsettling a collar or an axle or similar bar is shown in Figs. 58 to 60. 
The separate parts are first arranged as shown in Fig. 60. The current is 
then passed through the bars, which are forced together, the result being 
as represented in the section Fig. 58, and the side view, Fig. 59. Theold 
and new telegraph wire splice is represented in Fig. 61. The welding of 
a shape of peculiar section is represented in Fig. 62. The ends of two 
bars of rectangular section welded to the cylindrical piece is shown in Fig. 
63. One of the most difficult operations to perform successfully by any 
method of welding is that of uniting wide flat strips of thin metal. This is 
shown in Fig. 64, the drawing of which was made from a piece 3-64” thick 
and 134” wide. 

Pipe welding is shown in Figs. 66 to 70, Fig. 67 representing a pipe 
which has been tested to rupture and shows that the break was stopped at 
the weld. Fig. 69 shows a return bend of cast iron, welded to lengths of 
wrought iron pipe for refrigerator work. A peculiarity of the welding of 
pipes is the fact that the burr is only on the outside of the pipe, the tend- 
ency, when the metal has been heated and then pressed together, being to 
force the surplus metal outward. Provision has been made for removing 
the outside burr by means of a pneumatic hammer. A practical applica. 
tion of pipe welding by electricity has been made in the making of coils of 
very long lengths of pipe. In this method the welder is carried upon 
acar, during the movement of which forward a new length of pipe is 
welded to the preceding length. From the welder the pipe passes through 
a heating furnace and is heated to the proper temperature in order to be 
wound in acoil around the mandrel. Following the welder is a testing 
apparatus which tests the pipe after each joint has been made. In this way 
pipes of any length can be made and the joint readily bent. Figs. 76 to 78 
show the electric welding process applied to the manufacture of projectiles. 
In the first view the point A and the base C are welded to the cylindrical 
body B, the perfected sheli being shown in Fig. 77. Another method of 
making the shell is shown in Fig. 88, the shell here consisting of but two 
parts. 

Figs. 71 to 74 shows the welding of wire cables, Fig. 75 showing 
where a piece has been welded to the end of acable in order to prevent 
fraying. As was stated previously, the welding process converts about 
one inch of the cable into solid metal, and if a hemp core be present, it 
chars it for a like distance. Figs. 79 to 82 represent chain and circular 
work, the points of welding being indicated. ‘Fig. 83 shows one of the 
eyes of aneye bar. Fig. 88 represents a portion of a circular saw of large 
size, in which a new tooth has been placed by the electric process. Fig. 
89 shows the welding of a couple of band saws, large and small sizes. The 
fifth wheel shown in Figs. 84 to 87 is formed of three parts, shown in the 
first three figures. The shell consists of two channel sections, Fig. 84 and 
86, in which are held rollers, the completed wheel being as presented in 
Fi 87. 

P The welding of different materials together as shown in Figs. go to 
94. A difficult task, and one not possible with any other process, is the 
welding of storage battery plates of lead, as shown in Fig. 95. 

A combination weld and mechanical joint is shown in Figs. 96 to 
103. It will be noticed that the end of the iron bar is so formed that the 
brass bar to which it is intended to unite it will constitute a mechanical 
joint or dovetail after the ends have been brought together, and subjected 
to the welding process. Several forms of making the dovetail are shown, 
Fig. 98 being a sectional view at the weld and being intended to show that 
the brass flows in so freely as to completely fill the groves cut in the iron. 
In arranging these pieces for welding, the clamps in the machine are so 
adjusted that the iron is first heated a short distance from its points of con- 
tact with the brass. The heat then follows by conduction along the iron 
and gradually increases the temperature of the abutting bar. After the 
brass bar has become heated thoroughly it begins to flow, and as the two 
parts are pressed together the metal flows down, fills the grooves cut on the 
iron end completely and make a perfect mechanical joint, which is inde- 
pendent of the uniting of the two ends together by fusion. This joint, as 
explained andas shcwnin Fig. 93, possesses greater strength than the 
weaker metal of which it is comp»sed. This method has been found of 
great convenience in the manufacture especially of reciprocating electric 
engines, where it is desirable to have a soft iron core of a specified length, 
to each end of which is welded a brass extension, which serves as a guide. 

The hzating and bending of metals and their upsetting are represented 
in the remaining figures, Figs. 105 tor11. In the machine shown in Fig. 
104 the metal to be coiled is placed in the clamp E and attached to the 
mandrel M, the current passing through the conductors C C. After having 
been heated to the proper degree, the mandrel is turned, the result being a 
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coil, as shown in Fig. 105. Fig. 106 is practically the same arrangement, 
except that the clamp E is provided with a handle by which it may be 
turned in order, after the strip has been heated, to form the twisted shape 
shown in Fig. 107. Bending of the bar B after it has been heated is 
shown in Fig. 108, where the clamp D is movable, the second operation 
after the bar B has been bent to aright angle being shown in Fig. 109, the 
result being shownin Fig. ro. Fig. r1¢ represents a bar which has been 
heated and then upset. 


Electro-Plating—Gold Plating. 

Electro-gilding and electro-plating differ only in the time required in 
the operations. An article may be strongly coated with gold in about 
three minutes and is fairly durable, or it may be only colored with gold in 
from three to ten seconds, but to put a good coating on a watch case, etc., 
it would require one to two hours where a dynamo was used. : 

Gold plating is not so troublesome to handle as silver. It is as easily 
deposited as nickel, if the operator desires to simply color the article or 
gildthem. Itcan be very quickly and neatly done by the following formula, 
for a gilding and coloring solution: One pennyweight of gold placed in a 
coffee cup, to which is added one ounce of muriatic acid c. p. and % of an 
ounce of nitric acid c. p. Place the cup in a pan of hot water to hasten 
the action of the acid in dissolving the gold. When the gold is entirely 
dissolved pour the solution iuto a %-gallon glazed crock containing one 
quart of hot water and add cyanide of potash—a little at a time—until 
effervescence ceises. The solution is now ready. 











IMPROVED 


The articles are prepared for gilding the same as for silvering, except- 
ing that they are not immersed in the mercury dip, and instead of scouring 
with pumice, they are scoured lightly with a sponge moistened with cyanide 
water and fine whiting. If the articles are very small they may be bunched 
—or a number may be strung on one wire. When placed in the bath they 
should be constantly moved about in the liquid—being careful not to allow 
the work to touch the anode, asin that case wherever the anode and the 
work come in contact, a black mark will be left, or burnt. When the 
articles are sufficiently gilt, rinse in cold water, then in hot water, then 
dry rapidly in box-wood sawdust. If drted properly the articles will be a 
beautiful bright gold color and will not need polishing. 

This is a process used in gilding metal, dress trimming, cheap jewelry, 
collar buttons, etc. This solution must be worked hot anda small piece of 
sheet gold used for ananode. By continuing the immersion of the articles 
a very durable and heavy coating of gold may be had, but as the gold 
thickens it will gradually lose the bright color, which must bejimparted by 
means of briskly polishing with a chamois skin charged with jewelers’ 
rouge, or with a soft cotton flannel buff. 

Fresh water must be added to the gilding bath from time to time to 
replace the loss of evaporation. If this is not attended to, the color of the 
deposited gold will vary. If this solution is used cold, the deposit will be 
a yellow color, and according to the temperature of heat will vary from a 
beautiful orange to a deep red color, so that with a little practice the oper- 
ator can produce the various gold colors at will. 

In all the operations of nickeling, silvering or gilding, the work must 
be carried on without interuption until finished. Many practical platers 
make up gold solutions by what is known to the trade as the battery pro- 
cess, and for all practical purposes does the work as well as solutions 
chemically prepared, and is done as follows: 





Dissolve % a pound of c. p. cyanide of potash in one gallon of hot 
water. Fill a small porous cup full of the prepared liquid and place the 
cup in the jar or crock containing the solution. Now take a piece of 
copper and attach it to a wire fastened to the plating bar and immerse it in 
the liquid in the porous cup. Then attach a piece of sheet gold to the 
anode bar (by a copper wire) and immerse it in the outer liquid, turn on 
the current and the gold will dissolve into the solution. The time 
required to impart sufficient metal to the solution will be about four hours, 
if the solution is warm. If cold, it will take a much longer time—all gold 
solutions work better and quicker if worked hot, besides it is easier to 
regulate the color. With a solution very strong in gold a variety of fine 
gold colors can be produced by exposing or suspending a large or small 
surface of the gold anode in the solution during the plating process. Where 
the operator has not the advantage of adynam), achemical battery may be 
used. 

For nickel plating we would recommend the Bunsen type of battery. 
Although the same battery can be used to good advantage in gold and 
silver plating, it would be more satis‘actory to use a small battery for the 
two last named metals. Ether of these batteries can readily be procured 
of dealers in electrical supplies at a cost varying from $2.50 to $3, and are 
better and cheaper than could be made at home. For experimental pur- 
poses the proportions for the plating solutions cin be reduced to any 
quantity desired. CLOUGH. 


IMPROVED 16-INCH SWING TOOL LATHE. 





The lathe represented by the accompanying cut is furnished with five- 
step cone of large diameter for a 214-inch belt, and is powerfully geared. 
The spindle is made of high grade special steel, with a 1, hole, and is 
ground perfectly true on Universal grinding machine of the highest stand- 
ard. The spindle bearings are of extra length and are made of bronze, 
containing 85 per cent. of copper and 15 per cent. of tin. The bearings 
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1-INCH SWING TOOL LATHE. 


are provided for taking up the wear, and for constant and easy lubrication. 
They are fitted to present a full circle their entire length, care being taken 
that the solidity of the lathe does not depend on the tight fitting or the 
adjusting of screws. Tne feed is transmitted by belt running on a four- 
step cone, and also by direct positive gearing giving a range from 8 to 175 
cuts perinch. All feeds are reversed in the apron. An index is provided 
for gra iuating the cross feed. An automatic stop for the carriage is fur- 
nished, which may be set at any place on the ways. This isa desirable 
feature where large quantities of duplicate work is being done, besides 
making it convenient to drop rack pinion out if desired, when cutting 
screws. 

All feeds will reverse instantly without losing a fraction of a revolu- 
tion. The carriage has a long bearing on the ways and compound rest has 
a bearing on the cross slide of 13”. The compound rest is also provided 
with an index that it may be swiveled to any degree with the greatest 
accuracy. 

The lead screw is placed inside of the bed, is covered to protect it 
from dirt and chips, and takes hold of carriage under the tool post and 
directly beneath the line of strain. This is an important point, as it obvi-° 
ates all tendency to twist the carriage when taking a heavy cut, as will 
invariably occur when the lead screw is at the front or rear of the 
lathe. 

The half nuts which are operated by an entirely new device, are made 
from solid metal (not babbitted) and have planed bearings seven inches 
long. 

This lathe has many interesting features we can not speak of, but it 
will be of interest to readers to know that by sending a card to The Lodge 
& ee Machine Tool Co., Cincinnati, O., a full description can be pro- 
cur 
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A NEW DORILLING MACHINE. 





The machine herewith showa (letters patent for which were issued to Wm. 
W. Varney, root Harlem avenue, Baltimore, Md. December 22, 1891) was de- 
sigued for shipbutlding, boiler and bridge work and te be driven with electric 
motor mounted on trunnions or a swiveled stand. [he object of tbis inven- 
tion is to produce a drilliug machine which will be light, compact, and simple 
in its construction, iu which the drill stock will have in two directions move- 
ment, so that it may be operated in various positions, aud the driving shaft so 
arranged that the drill stock may be operated at various distances from the 
source of power without moving said source of power, and by means of which 
the drill may be thrown into or out of motion readily without interruptin 
the driving mechanism, and the eaid stock allowed to slip or rotate independ- 
ently of said driving mechanism, if the drill should become jammed or 
stopped, so as to prevent injury to the tool or the mechanism of the machine. 


Fig. 1 represents a front elevation of the drill-stock frame detached from 


the main frame, showing also the drill stock, worm gear wheel and supporting 
dog holding the device to a supporting beam or timber. Fig. 2 represents a 
view, partly in vertical section, showing the drill stock frame at right angles 
to the position represented in Fig. 1, and the main frame and driving gear ia 
connection therewith. Fig. 3 represents a tep view of a pores of the 
machine, showing the dog whereby the machine is held in position. 

The operation of this machine is as follows: The device being secured in 
position, as shown in Figs. 1 and 2, power applied to the shaft P’ is transmitted 
through the telescopic shafts and intermediate gearing to the tool-stock. 
When it is desired to stop the drill, the rod Y is turned to release the friction- 
clutch mechanism, consequently stopping the motion of the drill-stock with- 
out stopping the driving mechanism. The friction-clutch also slips in case the 
drill meets with an obstruction, thus preventing injury thereto or to the 
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to hang conjectures as to what kind of a machine the tools might be intended 
to be used in building. Theré were some long forceps, some ratchets of queer 
pattern and other instruments, evidently adapted for s work. He paid 
no attentjen to the matter of their use, but bent himself to the task of making 
them properly, in the shortest possible time. He remembered the injanction 
to say nothing, no matter what he might think, and so would not have per- 
mitted curiosity to influence his mental actions. 

With the drawings came a set of name stamps, which were to be used on 
the steel, in places that would be the most obscure when the tools were 
finished, before it was tempered. The name was, H. G. Logan, New Orleans, 
La. Mr. Adame unrolled them, and laying them down on a little sheif near 
a similar set which spelled out his own name and city, he congratulated him- 
self that there was nothing in this work that should give him any trouble. [f 
it should, he would ask some of his friends for help, without disclosing the 
nature of the job. 

But he got along with it very nicely. The blacksmith, a confidenttal friend 
of his, put on the letters and tempered the steel, making a very fine job, and 
brought the material up to him. He labored away day after day: and sonie- 
times far into the night, as happy as a meadow lark, humming his favorite 
tunes and building air castles more lofty and magnificent than the mountains 


_ of vapor heaped up pictarcoauely; like a far-off, enchanted region, in the sunset 


sky, by an Autumn win 

Mr. Ellis called several times and expressed his entire satisfaction with 
the progress of the work. When, in eight days, all were finished, he paid Mr. 
Adame five hundred dollars more, taking no receipt. He then left town, telling 
the young inventor that he might have further use for him. 

Charley Adams now made np his mind not to let the money get away from 
him until he had placed himself in a position less precarious than had been 
his lot for some years. He had unlimited confidence in his machine. It was 


ASM 


A NEW DRILLING MACHINE. 


operating mechanism. When drilling downward in a vertical positien or at 
an angle, the dog G is employed to prevent the drill and the machine from 
dropping when the work is finished. Ia drilling in other positions the dog 
may be removed, as itis not necessary. — 

It will be perceived that the frame A has a swinging motion on its trun- 
nions or j uraals, so that the drill may be worked at any angle, and the main 
. frame and driving mechanism may be moved around the driving-shaft, thus 
permitting the drill to have a universal movement with relation to said driving- 
shaft, which enabies it to be operated in any desired position to said driving- 
shaft, and at an angle thereto without either moving said driving-shaft or the 
source of power. This cut is from 7he [von Trade Review. 


A SET OF FINE TOOLS. 


BY WM. HARRISON, 


[Let not the reader whose taste does not run to that which diverts as well 
as inetructs the minds, and who shuns fiction as unprofitable stuff, think that 
he will violate his custom by perusing Mr. Harrisou’s paper. It is essentially 
true, aud those who skip it will miss a narrative that substantiates the saying 
that “ Truth is straager than fiction.”—EpD_] 





For a few moments Charley Adame and his family felt as much distressed 
as they had before the stranger called. Not one of them supposed that it was 
anything but an error, and they considered that their duty was to leave the 
meney intact until he should discover the mistake and return to correct it. 
But after turning the matter over in his brain a few moments, Charley 
recollected that Mr. Ellis had stated that money was of noconsideration to 
securing secrecy and that it must be had at any price. This quieted his fear 
somewhat, and he sensibly decided to make a hole in one of those hundred 
dollar bills forthwith. 

He returned from the grocery groaning under his load, and they had a 
supper that none of them could possibly forget to the last day of life. 

But Mr. Ellis did not show up Sunday to take back the small fortune (to 
the Adams family) which he had left. Nor did he callen Monday. He, how- 
ever, sent the drawings and instruction promised. There were about a dozen 
aud a half of articles to be made—some very simple, others difficult. Charle 
was sO nervous te get at the job that he did net look for ideas upon which 


a new idza, in a new field. There were no patents that touched upon any detail 
of it, even remotely. He had the ground well covered by six different sets of 
claims and patents. One thing he was shrewd in, and that was in getting the 
idea and all the outgrowing ones so carefully embraced as to leave no shadow 
of excuse for some predatory, thieving manufacturers to construct a machine 
substantially the same, but resting on some flimsy claims simply for a pretext to 
continue manufacturing, while the real inventor was trying to get the courts 
te decide upon the merits of the case and give him his rights. He knew how 
the efficacy of tactics te fight off an infringement suit, or an injunction, had 
enabled wolves to carry off the benefits of inventions, and he fixed it se that 
no one would be likely to attempt it on him. 

So Charley Adams went about it to develop his patent, and he soon began 
to make money. The poer, old father and mother, and the sweet-faced, patient 
sister could hardly believe their senses when Charley told them that the 
reyalty on three machines in operation near their city, was bringing him in 
an income of $10 per day. It was a happy family, I can assure the reader. 

They soon moved out of the rattle-trap of a house, in bad sanitary condi- 
tion, in a miserable district, and occupied one, belonging to Charley, in a 
pretty street in the suburbs. There they had a horse and buggy, and for the 
fireat time in their lives, enjoyed the luxury ofa drive every pleasant evening. 

A good many people of consequence called on Mr. Adams, and his pros- 

rity began to bring him into prominence. It would have given him imme- 


diately a very high place in the business world had the importance of the 


device been adequately known. 

Charley’s friends {I use the word in its true sense) looked ont sharply for 
sigus of bad judgment and feolhardiness in him. They knew how he had a 
passionate desire to establish a shop-school where all the boys who wished to 
could be tanght the machinist trade absolutely free, and thus help to create 
skilled workmen, for all-around work. He was really a philanthropist, and 
his aim in life was to advance the interests of mechanics. His friends 
cautioned him not to put money into any such a project, at least till a large 
subscription could be raised and a start made under most favorable auspices. 
He promised to be careful, but said that he certainly would do something in| 
that direction some day. 

Like most young men, Charley had a girl. She was avery nice girl, too, 
the daughter of a manufacturer who had been a patren of the technical schoo] 
at which Charley lectured. In his days of abject poverty he had not been able 
to pay her much attention, but since fortune had smiled on him, he renewed 
his visits to the Ludlow house. Mabel was discriminating enough to see that 
among the scores of young bloods frem the azv’s00 who met her in society, not | 
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one was as bright and gentlemanly by nature as C. C. Adams. No girl of good 
taste could very well fail to like him, and their intimacy w. Charley had 
thought that if he ever got his business on its feet he would ask no other boon. 
But now that he was acknowledged to be worth $75,000, with an income of 
$25 000 a year, he could not be perfectly bappy until united to Mabel Ludlow. 
All the neighbors ard the city folks in general thought it would be the best 
match made in a year, but old Si Ludlow was not so well pleased. He had no 
objections to Charley as aman, but he wasa puree-proud scion of a purse- 
proud family, and he wanted to be doubly sure that the success of, a man who 
was to become his deughter’s husband was entirely substantial with no block 
of chance for a corner stone. He had, therefore, been rather chilly to the 
arduous voung lover. But Mr. Adams was impulsive, and could not brook the 
delay. He asked Mabel for herself and got her, every inch, in short order. 
He now ssked the father, and was informed that the matter would be taken 
under advisement. 

At length a day was set for Ludlow’s answer. Charley knew that he had 
been gathering all the information possible concerning the status of his affairs, 
and had particularly gleaned the details of a few temporary failures of his 
machines, owing to bad construction. These, of course, were replaced, but 
the fact that trouble was experienced seemed to cccvpy a good deal of the 
attention of the agents of some one—without doubt, Si Ludlow. . 

Charley felt a little nervons when Ludlow, a short, swarthy man, walked 
in, nodded, grunted, extended his forefinger and sat down on a large leather 
divan. Sul he could not see how fis finances could bea bar to him, for he 
was really worth nearly as mnch as Ludlow, if the truth was known. 

“Mr. Adams,” sald the old man, looking rather severely at him through 
his gold-rimmed spectacles, “a peculiar thing has come to light concerning 
you which I can scarcely see bee fn Ican not understand, either, how it 
can be reconciled with your snpposed businers and godd character.” 

“ Please explain yourself more fully; Mr. Ludlow, and perhaps I can easily 
disperse your miegivings,” said Charley, not a little agitated. 

“A friend of mine had his house robbed two days ago, snd he brought me 
this, which was left behind by the thief. Plesse look at the letters and tell me 
then what thie means and who and what you really are.” 

Ludlow spoke with an air of indignation, as he handed Charley a pair of 
long forceps. In a place somewhat obscure was the name, stamped in the steel, 
“CC. Adams, Detroit. Mich.” 

A cold sweat stood on the brow of the young inventor. This was a pair of 
the forceps he bed mede for Mr. Ellis, but instead of putting on the stamps 
furnished him, he had excbharged them for hie own, and his name and address 
was now stamped on sixteen instruments, forming a set of the finest burglar’s 
tools ever made. 42 

He felt that it would be a relief to be swallowed up by the earth. 

[To be continued.] 


A national association has been organized in New York to extend the in- 
dustrial acheme of profit-sharing. United States Labor Commissioner, Carrol 
D. Wright, ie President; N. O. Nelson. of St. Louje. and F. A. Walker, Presi- 
dent of the Massschueetts Ivstitute of Technology. Vice-presidents, and Nich- 
olas P. Gilman, of West Newton, Secretsry and Treasurer. 
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We melt a high grade of soft, tough 
drun, and make castings for all purroses. 
Vrite us for estimates. We will save you 


R 0 N money. 
CASTINGS WALWORTH RUN FOUNDRY CO.. 
897-899 Empress St.. Cleveland, 0. 
& sal Mention this paper. 


FORREST SILVER BRONZE PACKING. 


Applied to any 





AN INTRODUCTION 


5 i ctuffine box without | to the through car service of the Wisconsin Cen- 
| ae ot oot Meri tral Lines and Northerna Pacific Railroad is un- 
| ) Seam airand water. | Recessary. Its advantages and conveniences 
\iboht Withourtheaiq | have been fully established. It is the only route 
of soft packing un. | % the Pacific coast over which both Pullman Ves- 
lox. F See’ nha tibuled first-class and Pullman Tourist Cars are 
Ger bignest Stes | operated from Chicago via St. Pau! without 
pressure ane Pit" | change. Through trains leave Chicago every 
velocity. Automatic, 
“say admits of e 
t vibrations. 
DS 






day at 1045 p.m. The traveler via this route 
passes through the most picturesque, interesting 


xcessive 
la shing 


and crowdine of roa | and prosperous belt of country in the Western 
does not bind. eco. | World. There is mcnety. with most striking 
pomical: guaranteed contrasts that range from t e rolling prairie and 
cn Anitber alt. wthor the pine forest level to the wildest passes of the 
packing. Used by wildest mountains in the world. 


There is a series of the noblest cities, towns and 
villages of every variety and size, from the ham- 
let or the tiny farm, upward; the richest mines 
in the world; the greenest and most lasting 
pasturage ; the wildest scenery on the continent; 
canons as weird asa nightmare ; hills, snows and 
peaks startling in the magnificence of their beauty 
and a perfection of comfort in traveling that has 
never been Surpassed. 

Fast train via the Wisconsin Central Lines for 
St. Paul, Minneapolis, Ashland and Duluth leaves 
Chicago at 5.45 Pp. M. daily with Pullman Vesti- 
buled Sleepers and the Central’s famous dining 
cars attached, 


the largest Iron 

Works, Steamships and Electric Light Compan- 
ves for years all over the world. References, 
No, 115 Liberty St... NEW YORK, 





GEAR WHEELS AND 
Gear Cutting Machines. 
Send for 1892 Catalogue. 


Lexington Cear Works, 
37 Bank 8t., Lexinglon, Mass. 





a —_— —_— —— 


WITH A 
WALTHAM 


OR 


ELCIN 


MOVEMENT. 









13 


$10 WATCH 


Ten Hours’ Work. 


Until 19 Days from the date o! 
this issue we will give FREE to 
every persen re Py Es yont’y 
subscriptions, paid in advance, 
to the SCIENTIFIC MACHINIST 
THIS OPEN-FACED 
CASE, WITH AMERICAN 
WALTHAM OR —ELGIN 
WORKS, as preferred. Both 
are WARRANTED. No explana: 
tion of these movements is 
necessary. They are known uni- 
versally to be very reliable. The 
editor of this pa has carried 
a Waltham like this for five years 
and would net ask for a better 
time-keeper. For 24 yearly sub- 
scriptions we will give the eame 
works ina $15 gold case, filled. 
With the aid of the splendid 
premiums we give subscribers, 


10 hours’ work will secure the $10 watch. We make nothing on such subscrip- 


tlons—everythin oes for the premiums. 
f oar ie one of the best and will be better every issue. Our pros- 
ve you au idea of what is coming. 


after. The 


pectus will 
that go with the paper on this offer. 


Machinist's Tool Ghes 
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Retail Price, 84.00. 
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on page 3. This offer is entirely he from, however, 
ress, 


mixed with the offer on page 3. 


,tO every 
sending in 


Yearly 





But circulation is what we are 


Notice belew the premiums 


Subscribers’ 
Premiums. 


We will give 
one 


S 


Subscriptions 





to this paper, 
the above tool 
~™ chest. It is of Ever l 
, 4! y yearly 
; rae moe wide subscriber can 
and 8” high. It anaes “Me- 
is finely finished, chanic’s Com- 


has two sliding plete Library,” 


tills, handles, | in cloth bind- 
a. oe sat and ing, a more de- 
sells {f0r 4.00 ip- 
see tailed descrip 


tion of which 
will be found 
and must not be 


Publishers SCIENTIFIC MACHINIST, CLEVELAND, 0. 





MISCELLANEOUS. 


Machioery. 





ARTLETT Machine Shop: 63 to 6&9 South 

Water street, near N.Y. P. & O a 
Mil) Machinery of every description. Tele- 
‘phone 1123, Cleve'and. O. 





Mo WM., Mfr. of Light Machinery and 
Metal Patterns. 57 Center st., Cl’vl’d, O. 


HAFTING STRAIGTENERS, 
J. H. Wells, Tampa, "la. 

Brick Machinery. 
RICK CARS, 48 Styles, of new and im- 


proved patterns. Walworth Kun Foundry 
Co., Cleveland, O. 





Castings. 


ASTINGS for small and medium-sized 
vertical a Humphery's Foundry, 
Bellefontaine, Ohio. 


| | IGH gerade stove pla‘eand light gray ircn 
castings The Walworth kun Fourdry 
Co., §97-899 Empress St., Cleveland, O. 


Flue Welding, 


S FIX'S SONS’ Steam Flue Welding Works. 
e 


Dealers in new snd second hana boiler 
ue cor. Leonard and Winter Sts., Cleve- 
land, O. 


Rubber Stamps and Type. 


AYLOR BROS. * CO., Cleveland, O., man 
ufacturers of Rubber Stamps, Type and 
Figures, Seals, Stencils, Steel Stamps, etc. 
Circular free. Taylor Bros & Co., 82 Superior 
st. (Atwater Block), Cleveland. :‘ake elevator. 


Wanted. 


GENTS for the Machinists’ Hand-book 

on lathe screw cutting, figuring apece 

setting valves, etc. etc. Price 50 cents oet- 
zer & Bynon, Sayre Pa. 


NGINEERS or those familiar with steam 

wanted for the HINE ELIMINATOR (see 

advertisement). Address Hine Eliminator 
Co , 108 Liberty St., New York. 





GENTS wanted, for the Globe Automatic 
Injectors. also for Globe Double Glen 
Sieht Feed Lubricator. Sent on trial to re- 
sponsible p*rties. For particulars, address, 
C. E. McCombs, 37 8S. Water St., Cleveland, O. 





For Sale. 


VFRE desirable factory lot 200 ft. on Ham- 
ilton St. 313 ft. deep on C. & P. and L. S. 
R R., Cleveland,O. Apply W. H. Bosworth, 
11S. Water St. 





ELL Established Machine Shop and 

Foundry, with Gas Well. Will take 

pert pay in work and castings. Address A. 
. care Publisheis Scientific Machinist. 





AN old established device for removing 
flues from boilers. Is being used in 
opines shops A fort’ neia it. Can be pur- 
chased reasonably. Address, Vance Tube Cut- 
ter Co., Geneva, N. Y. 





Bolier Feeders. 


HE MOST RELIABLE BOILER FEEDER 

now in market is the Excelsior, matu- 

factured by N. A. Watson, Erie, Pa. Over 
10,000 in use. Send for discount and prices. 


Saws. 


NERLACH, PETER & CO. All kinds of 

Saws made and repaired. Stave, Head, 

ing and Barrel Machinery. 28 Columbus st. 
Cleveland, O. 


Ree BROS ,Manufacturers of Hand 

Cut Files and Rasps; also Patent Fil- 
Handles. Cor. Spring and Wate sts., Colume 
bus, O. Old Files re-cut and Warranted- 
Send for pricelist. Columbus, O, 
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FOR PARLOR, tome” ROOM OR CHAMBER. 
*« K « 


A Handsome Ornament for Tab!e, Mantle or Counters. 


1 _It is complete 
in itself—requires no extra Power Wires or Connections. The current.of Electricity is gener- 


Electricity Generated by Chemical Action. 
HIS illustration represents our Erecrric LicutsR, and is one-half its actual size. 


ated by Chemical Action. It occupies the space of but Six Square INcnES. The construction is 
six plein the extreme. It can be taken to pieces at will, and just as easily readjusted. A Child can 
Operate it. Simply by pressing the Centre Rod, the Current of Electricity is generated, and the 
light is instantaneous. ; ; 

ECONO WM Y—The material to charge the Battery can be obtained at any drug store at a 
cost of Ten Cents and will run 30 to 60 days. Any part can be replaced ata cost not exceeding ‘l’en 
Cents. Aside from its use as a Lighter this apparatus does away with the use of matches and the 
dangerousiesults and disagreeable odors arising from same. We have taken especial care in the 
manufacture of these Electric Lighting Batteries, they are handsomely constructed in nickel plate 
and highly ornamental and will tahe a prcminent place among the bric-a-brac of Reception Rooms, 
Parlors, Fie. Bar Full directions and one charge for the Fattery accompany each apparatus. 

All orders for less than $20.0c must be accom, anied by Postal Express Money Order or by Draft 
on New York. Goods shipped C.0 D. on receipt of Twenty per cent. ae with order 
_ Save return charges.) LIBERAL DISCOUNTS TO TRADE AND AGENTS. 


We desire reliable representatives in every State in the Union, and invite correspondence on the 


subject. BARR ELECTRIC MANUFACTURING COMPANY, 


(Incorporated under the Laws of the State of New York), 
17 and 190 Broadway, New York. 


ELECTRIC LIGHTING APPARATUS 


FOR>=— = 


— a 


ARC AND INCANDESCENCE ELECTRIC LICHTING, 
Brush Electric Plating Machines, Arc Lamps, Brush Electric 
Motors, Etc., Ete. 


The Brush Electric Company, 


CLEVELAND, OHIO. 


AT RECEIVER'S SALE. 


Ll offer for sale the machinery and 
business ona patented article 














“ Valve - Oleine. © 


675° FIRE TESTS. 





ASTER MECHAN.- ° : 

[CS Purchasiod A: with trade established 
gents, Engineers and Prac- throughout the States 
tical Builders of costly 
steam plants, locomotives, anda abroad. 
etc. will be pleased to know 
that a Lubricant is now ! also offer the following machinery 
produced of such extra- ° 
ordinary high fire A ind as One 36’ H B. Smith Band Saw 

to make it proof against the great heat to Y ° 
which it is natiiented, and is therefore a One 24 Pony Planer. 
PERFECT Lubricator where products of One Iron Frame Rip Saw. 
lower grade and fire tests pass off at once; One Rowley & Hermance 


leaving the parts subject to wear, or greatly 
increasing the consumption of oil, 


Swing Cut-off Saw. 


** Valve-Oleine “is product in the highest One Single Spindle Shaper. 
state of filtration, dead the greatest viscos- One Mosley Scroll Saw. 
ity, is entirely free from all acids, and ab . 
solutely non-corrosive, and with ut doubt One D-nnis Machine Co. Bor- 
the finest and most thoroughly reliable ing Machine. . 
Sh aes wag hada ian on a market, ae One 30 x 16 t. Daniels Planer 
4 ally lubricate 200 to 3co per cen 
pave than Decduces of low er aa One 44’x 16ft. Bente) & Mar- 
@@I[t is not only the best but the most gedent Turning Lathe. 
economical lubricant : One 24’’x roft. A. i Wright 
Manufacture and sale controlled exclu- Engine Lathe 
sively by ° 
One Large Bickford Drill. 
TME 


ES) SE Ee a Sea 


Back geared. 
One Gould & Eberhart Shaper. 
One Sib’ev & Ware Drill. 
One Iron Frame Emery Wheel 
Stand. 


Pulleys, Shafting, Hangers, Belting and 
small tools at half price. 


E. P. CULLUM, Receiver, 
WARREN, OHIO. 


Reliance Oil & Grease Co., 
Cleveland, QO. 


AGENTS WANTED EVERYWHER] 
Write for FULL PARTICULARS and 
r new CATALOGUE of large line of 
SAMPLES ARE FREE. 








ESTABLISHED 1867. 


E, Harrington, Son & Co., 


Werks and effce: 


1500 Pennsylvania Ave., 


Philadelphia, Pa. 
feseae eee 


Lathes, Planers, Drill Presses, etc. 
Patent Double Chain Screw Hoists, 
Overhead Tramway-Switch, etc. 


Gear Cutting a Specialty. 








The only paper furnishing full and authentic information on Electricity at the World’s Fair. 
THE 


WESTERN ELECTRICIAN 
sxe WORLD'S FAIR, 


HANDSOME. SCIENTIFIC. RELIABLE. 


Wou'd sou becowe interested in all the different branches of the applied science of Electricty? 
Subscribe for the WESTERN ELECTRICIAN, the ablest electrical journal published in the world. 
Electric Lighting, Electric Mining, Electric Welding, : 
Electric Telephone, Electric Telegraph, Electric Traction. 


All the news connected with the Elect"ical De- 
partment of the World's Fair each week. 


PUBLICATION OFFICES. 
6 Lakeside Building, CHICAGO. Kastern Office, 534 Temple Court, NEW YORK. 
Cutting Foot 


utting Foot” LATHES 


~{ Drill Presses, Shapers, Band, Circular 
and Scroll Saws. Machinists’ Tools and 
Supplies. Lathes on trial. Catalogue 
mailed on application. 


| THE SEBASTIAN-MAY CO., 














| Sample Copy, ro cents; three months, 75 cts. ; 
six months, $1.50; one year, $3 co, 





Improved Screw 








Hi North St, wer SIDNEY, OHIO. 
3 / ' “GENERAL AGENTS, = 
Mention this peper. MONTGOMERY & CO., 105 Fuiton St., WN. Y. ; 
FOR 


BEARINGS, SOLDERING IRONS, COMMUTATOR SEGMENTS, BRUSHES, 


or any place where wear is rapid, use only, 


TEMPERED JToOoPprPpPprERNR. 


made without alloys or blowholes. Three times the wear guaranteed. 


Eureka Tempered Copper Co., 


: NORTH EAST. PA. 





The most Fucecar’nui Lubricate) 











The ' Chair sine eee prey in use. 

: : ; LOOSE PULLEY ER 
Hamilton on : puZENg, Highly recommended by MEAL bare 
and Day [in %, tn used them vodka “a four years, Prices 

e a very reasona ° .¥ in 

Dayton aie | I he 
none Sleeping Can — YAN DUZEN & TIFT, Cincineati, Ohig 
the ' Th on 
only g Night | WATER FRONTS Sct, rwzozen-on ste 
Line rains ing, suitable for Foundry, Rolling Mills- 
Running ‘ - between qsumtipet ate any large business demand, 
Pullman’s F { incinnati, | 1"g fiver, freight and railroad facilities. 
Perfected ines Indiana lic. West-Shore R. R. runs through it. Millions 

ertecte pens, | of cubic yards of brick-tempering sand and 
Safety Chicago, | molding sand. Also villa sites unaur passed. 
Vestibuled St. Louis, hiatal nda? Ail sale—a bargain—by Exec. 
Trains, On Toledo PHILIP VERPLANCK, Yonkers, N. Y. 
with and 
Dining Cars, Detroit. 
laba Chevece | DEAN'S PATENT AQJUSTABLE 
Cincinnati, Earth : between 
Indianapolis Cincinnati 
ne and T-Saquares. 
Chicago. Keokuk. 


BEST 


oe T-SQUARE 
| | MADE. 


p A T E N T For sale by dealers in all the principal 


cities. Circulars on application. To any 

person sending address with six cents in 

stemps we will mail our descriptive cata- 

logue together with one of our special “PAD” 
T-Squares. JUST THE ARTICLE YOU WANT 

WM. M. MONROE, 
SOLICITOR & COUNSELLOR, City Hall, 
Room & 

OT EEL 60,000 CRANK § TS and 50,000 GEAR WHEELS of 
Ce nee running, prove thie. for L 
eeheads, Rockera - : : ; 
STEEL CASTINGS of every description, notre 
Send forcirculars and prices to 
CHESTER STEEL CASTINGS CO., 
WORKS: ; OFFICE: 
CHESTER, PA.$407 LIBERTY ST., PHILADELPHIA, PA. 


E.0. McCORMICK, General Paceenger & T’o’t Agt. 
CINCINNATI, O. 








ON YOUR Desk. 


E. L. DEANE, Sole Manufacturer, 
Holvoke. Mass. 


True to pattern, sound, solid, free from blow-holes and of 
Bironecr sud more aurabie tinadion torsinee:1 
an 10Tre durabdie an iron forgin 
sition, or for any service whatever. sali acs 
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Skilled mechanics 





prefer them. .. Live 
dealers sell them. . . 


Send for Catalogue. 





|. S. STARRETT, 


ATHOL, MASS., \. S$. A. 





When You Travel West Always Go via 





Route. 
Elegant Reclining Chair Cars (seats free) on Day 
Trains, 


Direct line from Sandusky and all points East 
to Indianapolis si apy City, Peoria, St. Louis, 
OnE City, Omaha, enver, Portland and San 

rancisco, 3 


The only line which takes you through the 
great Gas and Oil fields of Indiana and Ohio, 


Direct connections in Union Depots at all 
points, Through tickets and baggage checked to 
any points in United States or Can 


For further particulars cail on or address 
H.C. PARKER, Cc. F. DALY, 
Gen, Traffic Mgr., Gen. Pass. Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIG FOUR ROUTE. 





Effective Jan. 25. Depart. 
No. 17C.,C. I. & St. L., S. W. Lt'd. ....* 4020 m 
No. 3 Columbus, Cin. & Ind. Ex...... 70am 
No. 23 Cleve., Lorain & Wheel. Ex..... 6158 m 


No. 7Col., Cin. Ind. & St. Louis Ex...12 .0 pm 


No. 27 Col.. Mass. & Uhr’ville Ex...... oo pm 
No. 9 Col., Cin. & Ind. Ex.................% 800 p m 

Arrive 
No. 8Cin., Col. & Ind. Ex.................% 7 30a m 
No. 26 Col., Uhr’ville & Mass. Ex...... 10458 m 
No. 12Col., Cin. Ind. St. Louis. Ex .*1 50pm 
No 24 Wheeling Ex.......... dbeseseeuaa: -Sh08 630pm 


No. 2Columbus, Cin. & Ind. E«...... 745pm 
No. 18Col., Cin., Ind. & St. L. Lt’d...* 1 20a m 
Nos.3 and 9g will run to Cincinrati via 
Columbus. No. 9, leaving at 8 p. m., will 
have sleeper for Cincinnati and Indianapo ‘is. 
Departures from South Water Street station 
five minutes later and arrivals five minutes 
earlier than above. 
fete and 17 will not stop at South Water 
reet. 
*Daily; other trains daily except Sunday. 


CITY TICKET OFFICKH, 173 SUPERIOR ST. 
EE ST a SOAS 


Cleveland, Lorain & Wheeling R. &. 
In ErFrecr Nov. 15th. 18go. 


Depart 
For Uhrichsville and Bellaire.............. 6:15am 
For Uhrichsville........soc-cccsosssesscsssssereees 4500 D 

Atrive 
From Uhrichsville ..........cccscssscsscccees 15am 


From Bellaire and Uhrichsville.......... 
J. F. TOWNSEND, 
GENERAL TRAFFIC AGENT 


Keep Your Tools Sharp 


BY USING 


Good Grindstones. 


Send for our Catalogue G showing 
all kinds of mounted stone. 


The Cleveland Stone CO., 


36 Wilshire Bldg., 
CLEVELAND, - - OHIO. 


VAN DUZEN’S Set PUMP 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 
Always ready.All brass. Every Pump 
Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
lor full information write to 


The VAN DUZEN& TIFT CO. 


(PUMP DEPARTMENT) 
CINCINNATI, O. 


:20 p m 








WHERE DOLLARS 
-ARE MADE 





THE LINE OF THE QUEEN & CRESCENT 


ROUTE THROUGH NTUCKEY, TENNES- 
SEE, ALABAMA, MISSISSIPPI anp 


LOUISIANA 
OFFERS GREATER OPPORTUNITIES TO 


SETTLERS, 


MANUFACTURERS - AND - GENERAL 


BUSINESS ENTERPRISES 
than any other part of the U.S. Vast bodies of 


COAL, IRON, TIMBER AND FARM LANDS, 


also THOUSANDS OF ACRES OF LONG 
LEAF YELLOW PINE for sale cheap. 


This road runs through the thriving towns 
of Lexington, Danville and Somerset, Ky.; 
Rockwood, arriman and Chattanooga 
Tenn.; Ft. Payne, Attalla, Birmingham, an 
Tuscaloosa, Ala.; Meridian, Hattiesburg, 
jareecn and Vicksburg, Miss.; New Orleans 

elhi Monroe and Shreveport, La. Some of 
the new tewns will donate money and land to lo- 
cate Manufacturing entorprises. 


The R. R. Co. will make low rates 
for Passengers and Freight, and afford 
investors every opportunity to ex- 
amine the different localities. If nec- 
essary will send a representative with 
the party. 


Full particulars, and an uired informa- 
tion, will be sent by niall on epplication to 


D. G. EDWARDS, 


G. P.& T. Agt.,Q. & C. Route, 
CrnciInNaTI, O, 


Chapman Portable Forge Wks , 


BOX 279, 
WHITE PIGEON. MICH. 


—MANUFACTURE— 


Double treadle and 
clutch Emery Grinder 
and polisher. Friction 
Clutches for foot anda 
hand power machines, * 
Right or clutches for 
sale to manufacturers. 
A line of Portable 
Forges and blowers 
at special introduc- 
tion prices. 




















Agents Wanted. 





rPrATEMNTs. 


M.D. & L. L. LEGCETT, 
Attorneys at Patent Law. 


Patents obtained in the United States and - 
ip Poregin countzics. 






MINERAL WOOL is absolutel 


Center Crank Engine. 


BEST MADE. 


LOWEST PRICE, 


Re I Pn ee hit dieudsetes 882.50 
BROS Ths Bis sctssiantensareenetinmaedi 90.00 
en Rl RRR aes AN ete EARS 102.00 
. FES EY IEEE EI RE eve 125.00 


THE CLOBE MACHINE WORKS. 


137-139 W. Second St., CINCINNATI, O, 


indestructible by heat. It is FIRE, FROST and VERMIN PROOF. 
It has no equal as an insulator for COLD STORAGE Houses, REFRIGERATORS and REFRIGER- 
ATOR CARS. It is the most PERFECT DEAFENER for floors, partitions, etc. It is adapted 
for HOTELS, HOSPITALS, SCHOOL HOUSES, DWELLINGS, APARTMENT HOUSES and FLATS. 





MINERAL WOOL SECTIONAL COVERING for STEAM and COLD water pipes has no equal as a uon- 


conductor, and is guaranteed in every particular. We makeas 
GUARANTEE satisfaction. Send for oneof our illustrated pamphlets, 


alty in Pi 


Covering. and 
th ful o 


descripiion of 


Mineral Wool and its uses, For samp'es, estimates and trade discounts addrers 


WESTERN MINERAL WOOL Co., 


257 THE ARCADE, CLEVELAND, O. 


118 CHESTNUT ST., ST. Louis, Mo. 


182 EAST JACKSON ST., CHICAGO, ILL 


SOMOookL OF 


Wa : 


—_ 4, 
ey, 


Open the entire year. Under the su 


22 years experience. Careful private instruction to each pupil. Write for 
— M. J. CATON, Manager, a Euclid Ave., 


TWO BOOKS 


—FOR— 


Foundrymen. 


AMEnICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contin- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi s Moulder’s Text-Book 


Belug Part II of American Foundry Practice 


Presenting best methods and original rules 
for obtainin g good, sound, clean c stings, and 
giviug ietailed description form ing mould» 
reqtiring skill and experience. 

Alsocontais.ingapracticaltre {se upon the 
corstruction of cranes and cup as, and the 
melting of iron and scrap steel in ircr. 
fourdries. Either of the above books wil‘ be 
sent by mail, postage paid, $2.50. Address 


The Iron Trade Review Company, - 


CLEVELAND, O. 





i you want to BECP posted on the keenest 


spurts of original genius expurgated ju- 
diciously and innumerable foretastes ot heav- 
en enjoys by each patron resuscitated with 
expedition fcr a nominal compensation of $1.00 
subscription per year for a forty-eight column 
all home printed mechanical! inventive alumi- 
nated scientific journal. Vol. II. No.9 with 
the AGENTS' CALL free; published the rst and 
15th of each month. together 50,000 copies. 
est Advertising 1 cent per word Agents’ 
Directory, your name and address io cents 
each insertion cash with copy of each paper. 
The AGENTs’ CALL is 5 fearless amateur jour- 
nal, chuckfull of genuine stra:‘ght tips for 
bread winners, agents and advertisers anda 
wholly terror to frauds. Two papers one year 
with two pure Aluminum souvenirs con'ain- 
ing the Lord’s prayer for only $:. Address 
THE ALUMINUM AGE PUBLISHING CO., 
Newport, Ky. 


Vj ; 
UML, 


rvision of C. W. Richards, a practical dvaftsman of 


rticulars, 
eveland, Ohio. 


Electrical Specialties. 


Bz your electrical specialties from J. F. 

Rogers. Look at these prices : 1-16 H. P. 
z10 volt motor with resistance lamp only $11.00. 
Blectric bell outfits, $2.00 to $3.25. Six-candle 
power electric lighting outfit complete, only 
$8 0%. Send stamp for circulars. 


J. F. ROCERS, 


Successors to the Standard Novelty Co., 
Ravenswood, })i. 


PENSIONS. 


MILO B. STEVENS & CO., 


ATTORNEYS & SOLICITORS. 

3 years army service; 26 years practice 
The Arcade, CLEVELAND, 0 

Main Office, WASHINGTON, D. C. 


ACENTS WANTED ON SALARY 
or commission, to handle the new Patent 
Chemical Ink Erasing Pencil. ‘he quickest 
and greatest selling novelty ever produced 
Era es ink thoroughly in two seconds. No 
abrasion of paper. Works like magic. , 200 to 
500 per cent. profit. One Agent's sales 
amounted to $620in six days. Another $32 in 
two hours. Previous experience not neces- 
sary. For terms and full particulars, address, 
The Monroe Eraser M'f 'g Co., La Crosse, Wis. 
X 243. 


Valley Raftway. 
Poa AEROA, GeiTun anD MaRrerta. 


Depot oot South Water Street. 








Depart. Arrive. 
Valley Junction Mail......... %3a5am %4opm 
Chicago Express ........ cooves “8 35 @ Mm *1000 p m 


Marietta Hxpress.............. fIIISam {235pm 
Balto. & Wash. oo. “400 Pm *%10 25 am 
Cleve. and Canton ppm 8 20a m 
*Daily. Daily, except is . 
‘ VEN, 


1. T. 1OHLON, 
Gev. Supt. Gen. Pass. Agt. 





Elevators, 

Dumb-Walters, 

Hatchways, 
Outrigger and 
Portable Holsting 
Machines. Etc. 
Quick and easy running, 
Cheap, Strong, Durable 


Send for catalogue. 


ENERGY MFG. CO., 


= Philadelphig - - - Pa 





SCIENTIFIC MACHINIST, 








Foot Power Lathes. 


Are you looking for a foot-power, metal turning, screw- 
cutting lathe? Ifso, you certainly want the best tool your 
money can buy. Wecan give you the best foot-power lathe 
ever made, either in this country or in Europe. 

Ofr Lathes are superior to all others in elegance of design, workmanship and finish. More 
than this, they are COMPLETE tools. We can furnish you a lathe having back gear, reverse 
feed for right or left hand threads, hollow spindle and other indispensable features which you 
will not find in cheaper grade tools. 

We make these lathes in different sizes, from 9 to13 inches swing and taking between 
centres from 25 to 69 inches. In price they range from $70 to $200, and their high quality taken 
into consideration, are the cheapest lathes on the market. Send for cata’ogue and prices. 


JOHN BARNES CO., 920 Ruby 8t., 


(1) ROCKFOBD, ILL. 









—_— Send for catalogue. 


JONES & LAMSON macuine co.,|W. F. & 
Lock box 61, Springfield, Vt., U. A. 8S. 





[IX CENTS will buy a Hack Saw 
Blade which will cut iron all day 


without s ing, and on many kin 
of work will do as much as $1 worth 
files. Twelve cents will buy a butcher's 
saw blade which will cut bone fow 
weeks without filing. Both kinds are 
tempered by a secret process which en, 
ables them to do 5 times as munch work 
as any others in use. All saws marked 
with a star and bearing our name are 
fully warranted wherever bought. For 
sale by all hardware and supply dealers 
in this country and Europe. 


Millers Falls Company. 
03 Reade St:z. New York 
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~ DIETZ, GANG & COMPANY, 


LOOK HERE. 


HY pay ancy prices for valves 
having rubber or asbestos | 
disks, bicause you are disgusted 


with the cheap trude valve. No com- 
position is as good for steam as gun- 
meta] ; therefore why pay more for an 
"| inferior article? Investigate LUNKEN- 
HEIMER’S PATENTED REGRINDING 
VALVES When worn can he made as good as | 
new b ree oeiee o1 thedisk replaced. War- 
ranted to OUTLAST TWO OF ANY OTHER MAKE. 
Asa proof oftheir superioity are extensively 
used in Locomotives, Steamships, and in the 
U.S. Navy on Cruisers. Every genuine valve | 
has a direction tag attached, and“LUNKEN- | 
- HEIMER” and “(S)’’ cast in the valve shell and 
fully wa: ranted. ‘ 


For Sale by Dealers or Write 


THE LUNKENHEIMER BRASS MF6. CO,, 


CINCINNATI, O., U. S. A. 


MANUFACTURERS OF 


‘Patent Machinists’ Tools. 


Radial Drills, 
Lathes and 
Shapers, a 
Specialty. 





Fine Illustrated Circulars and Catalogue seut 
on Application. 


Write us Before Buying and Save Money. 
DIETZ, CANC & CO., 


56-68 Plum S8t,, Cincinnati, O. 
Mention this paper. 
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ULLERL ATHES 









— PATENTED. 
»’ With New and Valuable Features. Sy 


MADE ONLY BY THE 


BRADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and P-*ces on application, 
Mention this paper. 


DIXON’S 





BELT DRESSING 


Is GUARANTEED 


&@- Mention this paper. 


Ee 


The Universal Radial Drill Co., 


CINCINNATI, O. 


ENGINE LATHES, 


17 in. swing 6 to 16 ft. beds 
20 in. swing 6 to 20 ft. beds 
30 in. swing 10 to 30 ft. beds 


| will be considered, and the names 


$150 REWARD. 


We have now in active operation in the United States and Europe over 3,000 of our Im- 
ie Pepe Standard Engine Lathes, and are constantly hearing of phenomenal amounts of work 

eing turned out per day on them. 

For the two-fold purpose of obtaining valuable statistics, and to encourage the men now 
operating the tools, we offer the following rewards : $50.00 to the first; $25.00 to the second ; 
$15.00 to the third; and six additional prizes of $10.00 each, to the men who, before July rt, 
1892, turn out the largest day’s work on one of these Standard Lathes. All character of work 
of the successful competitors will be published in the 
SCIENTIFIC MACHINIST. No proprietor or foreman of a shop will be eligible to a prize, but the 
amount of work must be endorsed by a proprietor 

Communications may be addressed to the Works or to any one of our stores. 


THE LODGE & “DAVISMACHINE TOOL CB., 


WORKS, 
CINCINNATI, OHIO, 


to prevent slipping and to preserve the 
leather. It will pay you tosend for cir- 
culars and testimonials. 


JOS. DIXON CRUCIBLE CO.. Jersey City, N. J. 
SECOND-HAND 


ENCINES AND BOILERS. 


\ " 7E have on hand a large number of sec- 
ond-hand Engines and Boilers, ofevery 

size and kind, good as new, at low prices. 

Don't buy before sending for our list and 

prices. Also saw mill machinery, D. K. NortTow 

& Son, 22 Elm St, Cincinnati,.O. 

Mention this. paper. 





Manufacturers of STANDARD MACHINE TOOLS 


PITTSBURGH STORE, 
Cor. Market and Water St. 








CHICAGO STORE, 
68 & 70 So. Canal St. 


NEW YORK STORE, 
64 Cortlandt St. 


Mention this paper. 


SECON D-HAN DTD 


PLANERS, 


32” x 32” x 8 ft. Whitcomb. Condition, first class. 
26" x 26” x6 ft. Pond. Condition, first class. 

26 x 26" x 8 ft. Fitchburg. Condition Ar. 

24x 24” x 4 ft. Putnam. Condition, first class. 


2) 36 in. swing 10 to 30 ft. beds 

V\ E assist inventors to develop their in- 
ventions Brass, Copper, Steel and 

Tron work. Union Machine & Electric Co., 

Cleveland, O. 


STEVENS PATENT 






) Same size screws are used on 
Y both the Ideal and Leader grade. 
, We can furnish with either the 
Ideal Patent or the Solid Nut. 





STEVENS PATENT 


Firm Joint Calipers 


PATENT 
DEPTH ANGLE AND 


Fine Machinists Tools. 


Spr, Key Hole Calipers. | Spring Dividers. Leader No. 75 


IDEAI., No. 68. Price, by mai! postpaid. 
Price, b mail. ‘an 26 inch .. reser AD 8 BOS cevisess Oe : 
SAMO. «cccocgetcse $1. | i: eT Pert ey o 4 5 oe Seats 09 8 me ee 1% 





aL.KEY-SEAT SETTING GAUG 


UNIVERSAL SCREW-CUTTING CENTE 


wee «co |Whol DRILL GAUG 


E. BoSTON, MASS. Send for Li) 





STEVENS PATENT 











You are quite welcome to write 
us st any time about improvements 
which you can suggest on our tools, 


STEVENS PATENT 


DEPTH CAUCE 


16’ x 16’ x2f'. Lathe & Morse, Crank. Condition, first class. piel iti 1k sas ' No. 85. 
These are bargains and to make sureof it address, ITSIDE. No.5u A. Price list, per pair 
8 inch........ 80.35 are $0.75 Price, by mall .oc.. seacccose § cents 
PA RKI N & BOSWORTH CO M PAN Y ae ie hes 0.85| Our tools, for fine workman- 
] Si So ee ee 1. | chip and fintsh, have no equal. 





Ideal and Leader Spring Calipers and 
Gauges, and Fine Machinists’ Tools. 


J, Stevens 


No. 8 South Water St., Cleveland, Chio. 
Mention this paper. 


Dividers, Ideal Surface G Depth 
[2 lUustrated catalogue free to all. 


Arms & Tool Co., P.O. Box 





216 Chicopee Falls. Mas. 





Manufacturers of 


tThe Long: Allstatter Co.,"v". 





Power Punching 
: —AND— 


Shearing Machinery. 







Double, Single, Mori~ 
zomtal, Multiple 
Automatic 
Bpacing, Ete, Htc. 

Ment on this paper. 








CADY MFG. CO., 


—MANUFACTUBEES OF— 


QQ, NNOIN ZB 





C ADY Mention this paper. Mention this paper. Mention this paper. 
ae, 2s = Zz 
= E- LE CG TR OLY >) ae Improved Presses, 
"ge oe VI iD) AN SE Automatic Wire 
AF O/UIN R NWA : Suraighteners and a 
/ TELEPHONE 213.9 i Cutters, Special Ma- 
‘@Q) SHERIFF ST.CLEVELAND,.O. chinery for cutting £016 CO 1-8 18.,... cr ceeeees deases skivaeucacsicseindesvcadaiiaissiotesturmmeel § CONS per letter. 
and torming Wire Set 1-16 to 1-8 im., Figuresy......-cccccssses Aico chouat saeaeiuseodes .80 cents by mail. 
. apd Sheet Metal. Set 1-16 to 1-8 in,, Alphabet.......... gusagaienssesee peosesccccogeeqqeccagpeceeenpa 40 Dy mail. 
o¢ yy OW to Keep Boilers Clean.’ A a 
| book matied free by Jas. Q. etch. . 284 W. River St, Other sizes at proportional prices, 
Bisv, 149 Liberty St., N. ¥, 7  Gloveland, 0, 





Key Seating Machines, Upright Drills, 
IRON PLANERS : 


A. Specialty. 
—SEND'FOR LIST OF — 


NEW AND SECOND-HAND LATHES, 


Planers, Drills, 


W.'P.IDAVIS, Rochester, N.Y. 


GC, &)- MGGQMBS, 37 Se, Water-Str, Gleveland, 9. 
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ELECTRICITY AT THE WORLD'S FAIR. 





The illustration on this page, originally made for the Western Electri- 
gives an excellent idea of the appearance of the electricity building 
the World’s Fair as it looked on the day when the photograph was 
en—February 9th. Although work on this building has lagged some- 
hat in comparison with what has been accomplished on the other build- 
gs now under way at Jackson Park, much progress has been made in 
cing the steel trusses in position. These arches form the skeleton of the 

reat building, and an idea of their size can be gained by noting the com- 








CLEVELAND, O., MARCH 15, 1892. { 


N AND OPERATION OF MACHINES FOR GENERATING AND UTILIZING POWER, AND FOR ALL OTHER PURPOSES 


VoL. X—No. 6 PUBLISHED SEMI-MONTHLY. SOLD BY NEWSDEALERS. 
TERMS :—$1.50 A YEAR, SINGLE COPIES, 7 CENTS. 





mediate and low pressure, are all bolted to and carried on cast-iron col- 
umns; the high and intermediate cylinders have hard, cast-iron ‘liners, the 
high having the slide valve of the piston type working in a separate liner ; 
and an ordinary double-ported slide valve does service on the intermedi- 
ate cylinder, the valve of which is cast separately and secured by counter- 
sunk screw pins. The low-pressure cylinder has no liner, and is made of 
hard, close-grained cast-iron, with face of slide valve separate, and is 
secured after the manner of the intermediate pressure face, having the 
usual double-ported valve. The cylinders each havea hollow bottom, 
which is cast with the bodies, and the piston-rod stuffing boxes in each 


i : 4 Si ; ~ eas 
e " ae ee : 
ee - 4 f = ae ><; 
‘i ik we. : * » Pa 
4) >) 4 %3 ‘5 , 7 
_ - . ° - > 
“ <- t. - ow w* ~ 
_ 5. 7 '> - -ai4 2 ’ 
“Sy " 7 ~ae “hs - 
4 e - . Las - e 7? 
: <> 

- 


ww 
. oS 
MIBSS 6 sry 


| 
ry" - - a4 f ~ . . 
a7 oh bt; Ee >) 


a — 


. May’ + ra ‘s 
oD * ¥. 
~ f 


ne = per =) ; 
mot OPS ee 


ae eae y a = 
i. he >. ae 
‘St Per i tt 


Fa 


=~ ss af f 
= Ths oa a. - 
ne . a 4 ~ <‘s MN 
. + 
1 een gf ke Sa ae 
— wee me. ite nd 2 Aus 
tin Bas - : — » 


tad 


~- 


ie = 


“) te aS ae 





PRESENT APPEARANCE OF THE ELECTRICAL BUILDING FOR THE WORLD'S FAIR. 


irative minuteness of the men who were at work upon them when the 
notographer took the picture. 

' Contractor Johnson’s reports to the committee on grounds and build- 
gs show that 77 carpenters, 37 laborers and 32 iron workers are employed 
ithe building. The lumber placed in position amounts to 2,639 809 | 
et, and 28 trusses are in place, leaving only the center diagonal arches 
tt to be erected, and for these. the wood work is already in position. 
he contractor estimates that all the iron and wood work will be finished 
' May 1st: This however does not include the roofing, which is pro- 
ded for by a separate contract. 


Engineering Notes, 


A considerable partiality has for some time been shown by English 
lilders for the inverted triple-expansion, self-condensing marine engine. 


cylinder are made in separate castings and secured by bolts. The top 
covers and pistons consist of hollow castings, and in the cases of the high 
and intermediate pressure are fitted with Ramsbottom rings, while the low 
pressure has the Lockwood & Carlisle rings and springs. The piston rods, 
which are of the best hammered scrap, are carried through brass bushes in 
the top covers and run to a tapering end, to which the piston is secured by 
means of nuts and locks. The cross-heads are separate forgings, are fitted 
each with an adjustable cast-iron slipper with white metal lining, and are 
secured to the tapering end of the piston rod by a nut. 


The practical use of air as fuel is declared to be a fact. As it is well 


_ understood by all, air is mixed with coal gas and with hydro-carbon vapors, 


and the compound, when burned, generates a much greater heat than if 
the air were absent. Coal, hydro-carbons, or what not, may be employed 
to give the initial incandescence, but once the blast strikes the luminous 


} the most popular type of this engine the three cylinders, high, inter- | body the intensity of heat is secured, and may be niaintained_ifdefinitely. 
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STEAM PUMPS.—II. 





BY J. C. SMITH, M. E. 


In studying the action required of the steam valve of a single pump, 
it will be noticed that it is required to move when the steam piston has 
about reached the end of its stroke, or when it has about come to rest. 
The same relative action is also required in the steam engine, as the main 
valve must uncover the opposite port as the crank passes the center. The 
momentum of the wheel on the engine shaft is sufficient to carry the engine 
over this point, thus enabling the valve to perform its duty, and allowing 
the steam to force the piston in the opposite direction. 

But, in a direct acting single pump there are no wheels nor other 
mechanism whose momentum would carry the valve over these dead 
points, so the pressure of the live steam in the steam chest is used for this 
purpose. 

In all single pumps, this pressure moves the value directly, and its 
relative motion with the steam piston is governed by a supplementary 
valve, or other device, which depends upon the moving parts of the pump 
for its motion. 

It would require a great deal of space to describe all of the devices of 
the many makers—for there are many—but, with a discription of two of 
the principal movements, and with some study on the part of the reader, 
any movement of single pumps may be analyzed. 

Fig. 1 represents a longitudinal section of a ‘“‘Cameron” pump, A is 
the steam cylinder, C the piston, D the piston rod, L thesteam chest, F 
the movable plunger or plug, as it is often called, G the slide valve, I, I 
are the reversing valves, and K, K the covers over the reversing valve 
cylinders. 

The operation of the pump is as follows: In the position shown, steam 
is being admitted from the steam chest, L, under the slide valve, G, into 
the right hand end of the steam cylinder, A, and forcing the piston C, 
toward the left. The movable plug, F, is circular in form, and fitted 
nicely in the chest, L. 

It will be noticed that the pressure of the steam against the equally 
enlarged diameters of the ends of the plug holds it in any position; and, if 
the pressure be reduced on either end of the plug, the pressure on the 
inner part will move it in the direction of that end. 

Now, as the steam piston, C, advances toward the left, it opens the 
left hand reversing valve, I, allowing the steam to escape from the left 
hand end of the movable plug, F, through the port E; the greater pressure 
on the plug inside of the chest then moves the plug to the left, carrying 
the main valve, G, with it, and opening the left hand steam port, admitting 





ive steam against the left hand face of the steam piston. The steam on 
the right hand side of the steam piston passes through the right hand steam 
port into the right hand of the slide valve, G, through the exhaust port in 
the center, and then escapes into the atmosphere, the same operation tak- 
ing place at the other end when the piston reaches that point. In order 
to move the reversing valve, I, back toits seat, a port, W, the end of 
which is seen in Fig. 2 (which is an enlarged section through the reversing 
valve) leads to the steam chest, L, thus keeping a high pressure upon the 
face of the valve, I, and which moves it back upon its seat as soon as the 
piston, C, is reversed. As the exhaust ports from the ends of the plug 
chamber are in direct communication with the atmosphere, there is no 
danger of steam accumulating at the ends of the plug from leakage, and 
destroying the balance of the plug, F, which would result in stopping the 
pump or reversing it prematurely. 

In starting a pump which is cold, a great deal of water accumulates 
from the condensation of steam, and, if the pump were started suddenly, 


and at a high speed, a great deal of damage might result from this accumu- 
lated water. To overcome this liability a starting finger, H, connected by 
a stem through a stuffing box to a lever outside and shifted by the operator 
moves the balanced plug at will, and directing the stroke of the pump, 
until all of the water is worked out, and the cylinder heated up, when the 
pump Is able to take care of itself. 

The “ Blake” pump shows another design of valve gear for controling 
the admission of steam in single pumps, and is shown in Fig. 4. It differs from 
the previous one, insomuch asthe steam moving the plug acts upon the 
ends and the admission of the steam upon these ends is controlled, not by 
tappets, but by a supplemental valve, which is moved by being attached 
to the moving parts of the pump. 

The main valve, which controls the admission and escape of steam 
from the main cylinder, is divided into two parts, one of which, C, slides 
upon a seat on the main cylinder, and, at the same time, affords a seat for 
that part of D which slides upon the upper face of C. As shown in the 
cuts, D is at the left hand end of the stroke, and C at the opposite or right 
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hand end. Steam from the steam chest, J, is, therefore, entering the right 
hand end of the main cylinder through the ports E and H, and the exhaust 
is escaping through the ports H’, E’, K, and M, which causes the main piston 
A to move from right to left. 

When this piston has nearly reached the left hand end of its cylinder, 
the valve motion which connects with the moving part of the pump moves 
the valve rod P, and thus causes C, together with its supplemental valve 
R and S, S’ which form with C one casting (Fig. 6) to be moved from right 
to left. ‘This movement causes steam to be admitted against the left hand 
end of the supplemental cylinder, whereby its piston, B, will be forced 
toward the right, carrying D with it to the opposite or right hand end of 
its stroke, for the movement of S cleses N (Fig. 3), the steam port leading 
to the right hand end, and the movement of S’ opens N’, the steam port 
leading to the opposite or left hand end; at the same time the movement 
of V (Figs. 3 and 6) opens the right hand end of this cylinder to the 
exhaust, through the exhaust ports X and Z (Fig. 3). 

Ports C and D Fig. 4,-now have positions opposite to those shown in the 
cuts, and steam is, therefore, entering the main cylinder, through the ports 
E’ H’, and escaping through the ports H, E, K and M, which will cause 
the main piston A to move in the opposite direction, or from left to right, 
and operations, similar to those already described, will follow when the 
piston approaches the right hand end of its cylinder. 

The main piston, A, cannot strike the heads of the cylinder, for the 
main valve has a lead, that is, steam is always admitted in front of said 
piston just before it reaches either end of its cylinder, even should the 
movable plug, B, be tardy in its action, and remain with D at that end 
toward which the piston, A, is moving, for C would be moved far enough 
to open the steam port leading to the main cylinder, since the possible 
travel of C is greater than D. The movable plug B Fig. 3, can not strike 
the heads of its cylinders, for, in its alternate passage beyond the exhaust 
ports, X, X’, it cushions on the vapor entrapped in the ends of its cylinder. 

The description of the above two valve motions embody the principles 
upon which all others depend; there are some constructions in which the 
supplemental valve is dispensed with in which a rolling motion is given to 
the movable plug which has steam and exhaust ports cut in it, correspond- 
ing to ports in the barrel of the movable plug, and, therefore, acting as 
a supplemental valve itself. 

It is very often required to determine the size of a pump that is wanted 
to perform a certain amount of work, that is, to move a certain amount of 
liquid in a certain time, which is called the capacity of the pump, and also 
to find what size cylinder is required to move the liquid to a certain height 
or against a certain pressure. 

In computing the capacity, a piston speed of 100 feet per minute is 
taken as a standard, although in some cases go feetis taken. The latter is, 
in the opinion of the author, better, as there is less liability to overtax the 
pump, and also leaves a reserve upon which to work it, in cases of emer- 
gency, although it calls for a larger pump, which means a greater first cost 
forthe machine. In the present computation, roo feet of piston speed per 
minute will be taken as the standard. 

The capacity of a pump for ordinary service is usually rated in a cer- 
tain number of gallons, or barrels, in a stated time, say an hour; and the 
computation relating to capacity concerns the diameter of the water piston 
only. All that is necessary to do is to take a convenient subdivision of the 
time in which a stated amount of liquid is moved, and find what amount is 
moved in this subdivision, adding 2 per cent. (47) of this quantity for ‘‘ slip.” 
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Then reduce this sum to cubic inches. Find the distance in inches through 
which the piston travels in that time, and divide the number of cubic 
inches delivered by the distance through which the piston has moved. 
This quotient is equal tothe area of the water piston required, the diameter 
of which can be found by the ordinary method of finding the diameter of a 
circle, when the area is given; or it ean be found by reference to tables in 
Nystrom, Haswell or other works, or, by reference to almost: any pump 
maker’s catalogue. 

Example: Let us assume that the diameter of a water piston is 
required which will move 200 barrels an hour-at a piston speed of roo feet 
per minute. Assuming 50 gallons per barrel, we have 50x 200==10,000 
gallons per hour, or 10,000--60==167 gallons per minute; adding two 
per cent. to this quantity, we have 167+3.34= about 170 gallons. 

A gallon measure (U. S. standard) contains 231 cubic inches, therefore, 
170 gallons contain 170X231=39,270 cubic inches. Since the piston 
passes over 100 feet or 1,200 inches in one minute, we might conceive that 
the amount discharged in one minute filled along tank, whose height is 
equalto 1,200 inches, and which contains 39,270 cubic inches. The bottom 
of this tank is equal to area of the piston required, therefore, 39, 270-1, 200 
==32.7 square inches, which is the area of a circle whose diameter is about 
634”, the diameter of the piston required. 

In the next we shall explain the method of obtaining the size of steam 
piston required to pump against a certain pressure. 


ERECTING STEAM PLANTS.—II. 





BY JAMES F. HOBART. 


The temperature of a furnace should range from 1,400 to 2,000° Fah. 
The volume of air required to burn one pound of bituminous coal (to- 
gether with products of combustion) is about 155 cubic feet. According 
to the remarks made above, this q iantity of air exposed to the tempera- 
ture of the furnace will make from 700 to goo cubic feet for each pound of 
coal consumed. 

From the above figures the area of the passage at the bridge wall re- 
quired to admit this volume may be figured at from 2 to 2% square inches, 
but in practice it is usually from 114” to 16-10”. Supposing that 20 pounds 
of coal per hour are to be consumed upon a square foot of grate, then 20 
times 114, which equals 30 square inches, are required and a like propor- 
tion for other quantities. Sometimes this matter is got at in another direc- 
tion. When the area of the flues is determined upon and the area over the 
bridge wall is required, it should be taken at from seven-tenths to eight- 
tenths the area of the lower flues for natural draft, and from five-tenths to 
six-tenths for blast. 

A good deal of stress is laid upon the value of carrying a thin fire. 
Some authorities state that coal to a depth of 12” upon the grate is more 
effective than a less depth. The same authorities state that the admission 
of air above the grate increases the evaporative effect, but diminishes the 
rapidity thereof. It has been found that air admitted at the bridge wall 
effects a better result than when admitted at the door; that when admitted 
in small volumes and in steam or currents, it arrests or prevents smoke. 
Air should not be admitted through a greater cross sectional area than four 
square inches for each square foot of grate. 

From the hints and figures given above and in the previous paper, a 
mechanic should be able to sketch out a very effective boiler setting. Care 
should be taken that the grate is not too close. to the boiler. Authorities 
differ upon this subject. Some claim that 36” is none too great for all kinds 
of fuel, and insisting upon about 40” for sawdust and other light combus- 
tibles. Still other authorities demand grates for coal placed at 20” to 24” 
from the boiler, and increase this distance but very little for wood, straw or 
sugar-cane refuse. 

It will be assumed that the boiler is or has been purchased ready-made 
from some responsible manufacturer. The purchaser should insist that the 
boiler shell be made of a good brand of steel oriron. It is semetimes 
necessary to place the manufacturer under oath in order to make sure that 
the material is as represented, but usually a manufacturer is perfectly will- 
ing and ready to furnish good material, provided he be paid a fair price for 
the same. The use of poor material for boilers was caused by the pur- 
chasers of such machinery who insisted upon the cheapest possible figure, 
both for workmanship and for material. As it is partly the business of a 
dealer or manufacturer to supply in his line what there is a demand for, he 
is often forced in self-defense to sell the inferior material and poor work for 
which there is acall. There is, however, no excuse for a manufacturer 
to give poor boilers when good ones are called for, and it is to the credit 
of boiler manufacturers that few if any of them will do so. 

When water and fuel per square foot of grate surface are given, it is 
necessary to compute the ratio of heating surface to the area of the grate 
in crder to effect a given evaporation. Multiply the number of pounds of 
fuel consumed in an hour by a constant which is specific for each type 
of boiler. It will be about ten for stationary boilers. Subtract the pro- 
duct of these two quantities from the number of pounds of water to be 
evaporated per square foot of grate; then divide by a constant, which is 
2-100 in this case, and depends for its amount upon the area of grate and 
amount of evaporation. After dividing by the last constant, extract the 
square root of the quotient, and the result will be the ratio of heating sur- 


face to the grate area. 
(To be continued.) 


SWEDISH papers describe a novel kind of construction, termed a loco- 
motive steamboat, built at Kristanstud, for the navigation ofa chain of 
small lakes, separated by falls, the boat being fitted for this purpose with 
wheels fitting a track, and power may be applied to either the propeller or 
the driving wheels of the locomotive part of the track; the latter is three 
feet six inches gauge, with grades of one in thirty-three, and having curves 
of a radius of one hundred metres. 
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The Electric Motor of Fifty Years Ago. 

Having, perhaps, taken too long a leap in our last article on modern 
machines, we now go back a few years and speak of some of the earlier 
movements in the evolution of the generator. 

The first experiments with reference to electric motors were all based 
on the simple idea of magnetic attraction ; that is, the power with which an 
electro-magnet would attract or draw to it a piece of ironor steel. Work- 
ing on this line, large electro-magnets were made, and before them on suit- 
able axes were placed wheels, or cylinders, having at regular points around 
their periphery bars of iron or steel. Connected with the electro-magnets 
by aswitch or an automatic contact, was a battery, whose current passing 
through the magnets caused them to attract the iron or steel, thus revolving 
the wheel toward the magnet until it reached a point where the magnetic 
pull would simply hold it stationary. Just as this point was reached, the 
battery current would be shut off, thus killing the power of the electro- 
magnets and allowing the wheel to continue its revolution by its own 
momentum. The first iron bar safely past, the current was again thrown 
on to attract the second bar, and so on. 

It will at once be seen that such motors, even if very Jarge electro- 
magnets were used, would have comparatively small power; that large 
numbers of battery cells would be necessary, making a very bulky affair, 
and the action of the motor would be jerky and unsteady and the magnets, 
oftentimes not losing their magnetism quickly, would partially kill the 
motion generated by their first action. _ Many inventors spent large sums 
of money in this line of experiment, all of no avail. 

A little in advance of the theories above mentioned, come practically 
the first electric motor. It wasthe invention of M. Jacobi, of Koenigs- 
berg, and consisted of two rows of horseshoe magnets, arranged in cir- 
cular form. Set between them ona horizontal axis was a wooden star- 
shaped frame on which was a row of iron bars, the current being applied 
so that the bars were attracted by one pole of the magnets and repelled 
by the other. 

From a work on electricity as a motive power, by Count Du Moncel, 
we quote the following extract from an article, printed in ‘‘ L’ Institute,” 
December 3d, 1834, in which Jacobi describes his invention. The ex:ract 
referred to reads as follows: ‘‘M. Jacobi, of Koenigsberg, presented to 
the Academie, a paper on a magnetic engine of his invention, in which 
magnetism is employed as a motive power. The following is the descrip- 
tion he gives of it: ‘The apparatus consists of two systems of eight bars 
of soft iron 7” long and 1” in diameterr These two systems are placed at 
right angles, and so arranged on two discs that the ends or poles of the 
bars are opposite one another. One of these discs is fixed, while the other 
revolves on its axis, and the movable bars are thus made to pass as close as 
possible before the fixed ones. The 16 bars are wound with 320 feet of 
copper wire, one and one-fourth line in diameter, and the ends were in 
contact with a voltaic apparatus. The whole mass, moving with a speed 
of six feet per second, gives about 50 pounds, being a considerable ws zva. 
The work thus furnished, measured by an apparatus similar to the Prony 
brake, is equal to a weight of ten or twelve pounds, lifted one foot per 
second. This success is principally due to a novel construction of the 
commutator, by which are worked the changes of polarity, which takes 
place eight times in each complete revolution ; that is to say, eight times in 
half or three-quarters of a second, the ordinary speed of the machine, when 
the water in the cell is so little acidulated that the development of gas is 
hardly appreciable.’ ” 

Jacobi later used, for propelling a boat, a motor similar to the one 
described above.. Batteries were used to furnish current for the boat motor. 

In 1844 Froment constructed a motor termed a ‘‘ Crank Mot>r,.” 
The action was caused by the suction or magnetic attraction of the magnets 
on an iron armature which operated a pair of levers working on a con- 
necting-rod and crank-shaft, thereby turning a fly-wheel somewhat as a 
grindstone would be revolved. 

There were many other forms of motors built by inventors of that 
time, but those described above are typical motors of that period. Not 
until it was discovered that constant current induction machines could be 
used as motors, were any advantageous results obtained. As soon, how- 
ever, as it began to dawn upon the minds of inventors that by a slight al:er- 
ation the constant current generators could be utilized as motors, and that 
it was possible to deliver from the motor a large part of the current put into 
the generators, inventors turned their efforts in that direction. But fora long 
time work in the line of power transmission went slowly, until within 
recent years it had been caught in the tide of electrical progress, and we 
now have many economical and efficient systems of power transmission. 

M. F. 


AN improved steam pressure pump, capable of resisting a pressure of 
700 pounds per square inch, is among the recent mechanical achievements. 
It is designed for such service as requires the delivery of liquids under 
considerable pressure. The plungers are connected together by yokes and 
exterior rods, in such a manner as to cause them to move together as one 
plunger, so that, while one is drawing, the other is forcing the fluid, thus 
making the pump double acting. The construction is such that the pack- 
ing of the plunger is rendered not only entirely accessible in case of leak- 
age, but different forms and material of packing can be resorted to. The 
valve boxes are subdivided into separate small chambers, easily accessible 
and capable of resisting a heavy pressure, and the general mechanism is 
such as to adapt the pump to different requirements. 
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PROTECTION FOR WAGE WORKERS. 


That this nation is yet to pass through its greatest calamity, unless the 
people are aroused from their apathy and effectually throttle the evil of 
immigration, is certain, if any crisis in national affairs can be said to be 
certain before it has arrived. 

We notice that Congress has adopted a resolution to investigate certain 
phases of immigration. It could scarcely do less. Let no one be deceived 
as to the results of that resolution. There will be none. Congress has 
investigated enough ; the members have talked buncombe enough; the 
wool has been pulled over and dust thrown into the eyes of the people quite 
enough. It may as well be accepted as a fact that no Congress, Republican 
or Democratic, will ever correct this evil. It will not be done until a party 
is organized for the sole purpose of forcing the adoption of stringent laws. 

Men who work for a living would do well to consider fully these facts. 
The time has come to break away from all parties that have proven recreant 
to their duty and trust, and to make a firm stand on the platform of the 
restriction of immigration. If they will unite on this one question, leaving 
all other issues out, the object can be accomplished. The workingmen can 
elect representatives to Congress in nearly every large city, and in a vast 
number of agricultural and mining districts. _ Why do they not do it? 
Capitalists look out for their interests, so do the middle classes, but work- 
ingmen let the politicians and moneyed men oppress them to the last limit 
of endurance before taking action. It is well to consider that the tre- 
mendous influx of poverty-stricken men and women within the past fifteen 
years can not be kept up without ruining American homes, destroying the 
individuality of the nation, converting our institutions into machines for 
corruption and practices poisonous to our healthy systems and subversive 
of our liberty and sound principles. Those who toil for bread will in 
such an event be brought to the beggary of European workmen through 
the competition of European paupers. What should you do, workingmen, 
when England spends tens of thousands every year transporting criminals 
to your land, to prey upon you; when the German Emperor announces 
his intention to keep all the able-bodied at home, and drive out all the 
depraved—pay their passage to America he means, of course—and when 
steamship companies are permitted to canvass Europe from Southern 
Spain and Italy to the Baltic inducing the poor classes, by the most out- 
rageous lying ever known, to cross the Atlantic? Whatshould you do 
when all nations, witnessing your greater prosperity, conspire to reduce 
you to a state of misery, and when your own Congress aids and abets them ? 
What should you do when laws are framed preventing foreign manufactur- 
ers from selling goods in our markets, thus giving the industry over to 
home manufacturers, but at the same time permitting the pauper and 
degraded labor to come over here free of duty, to work in the protected 
manufactories at wages incompatible with civilization, and take the bread 
from your mouths? What should you do when there is a systematic effort 
made to drive out competition in production on one hand, and on the other 
hand to so increase the competition in the chief commodity of production— 
labor—as to greatly reduce its cost ? You should organize, throw aside old 
. party affiliations and elect men to Congress who will see that your interests 
also are looked after. 
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We are not endeavoring to incite you against protection, but to urge 
you to get some protection yourselves. There is no use thinking that any of 
the established parties will be scared into doing anything. They are both 
united in maintaining statu quo. |§ Nothing but a party movement will pre- 
serve your wages and avert a worse national crisis than the country has yet 
seen. 


HINTS TO ENGINEERS.—VIII. 





BY EDWIN WOODWARD. 


In assuming charge of an engine what is the first and most important 
thing to be done? This is one of the first questions that the learner asks. 

A knowledge of conditions is necessary to make the query susceptible 
of satisfactory answer. If the engine be new, and carefully made, and 
properly put upon a good foundation, the ‘‘ new” engineer will be laying 
a base for practical business by becoming so familiar with all the surround- 
ings, that any change, or a sound, will arouse earnest care—the change 
followed up, located and removed—before his ease of mind is regained. 
It is not usually the case that a new plant is given into the care of a fledg- 
ling, and an experienced engineer usually has charge till all is working 
smoothly, and this plan should always be adopted. It will relieve the 
learner of much distress of mind, and usually a vast amount of labor and 
care subsequently, from an ignorance of certain causes and the effects pro- 
duced— cylinders cut, slides creased, the valve or seat ruined, the crank 
pin burned, and a thousand other things to which a new engine is especially 
subject, and for which the beginner has no ready remedy, and what is still 
worse, no knowledge of the evil till it is done, but with which stopping the 
engine will stop the damaging—if experience affords no remedy. 

The experienced engineer will not be confronted with these—unless 
as ghosts risen from his past—but the loose parts adjusted with care—not 
all-at once—and oil will be freely used if it is needed (and it usually is 
somewhere) the supply being cut down when it can, and eventually the 
engine is turned over to his successor in good shape. Then the most 
important thing is for him to keep it so.__ If the learner is apt, he will soon 
be able to distinguish any irregularity, discover the cause, andright it. 

Assume then, that the engine is in prime running order. The first 
then is to attend to the oilers and start them to feeding. It is now the 
practice of enterprising builders to use stationary oilers with sight feed— 
the moving part catching the drop on “wipers.” The sight feed is a valu- 
able feature, and consists usually of two holes drilled in the shank of the 
oiler at right angles with each other. A tube is let down from the cup to 
the centre where these holes meet, and the amount of the feed can be 
nicely regulated, the drops being visible. Most cylinders are lubricated 
with an automatic sight feed lubricator, of which—aside from those kinds 
which are positive, inasmuch as they are connected with some moving 
part of the engine, oiling when at work, when idle not, there are two 
classes—the one feeding up through a column of water, the other the drop 
falling down—no water. Of the first a little more care is needed in its 
manipulation. In filling, steam must be shut off from the cup and the 
water in it let out of the vent in the bottom. Before this 1s done close the 
valve that regulates the supply of oil that the water in the sight-feed tube 
may not also get out, and if by any chance the water in the tube is lost, do 
not attempt to feed oil, till the glass is condensed full again. 

After filling and the plug replaced, turn on steam, and start the feed 
—allowing the valve and piston as many drops per minute as will keep 
them working freely and smoothly. 

Of the class which feeds down, no attention need be given to the feed 
valve when filling, as there is no water column to maintain, merely shut off 
the steam, let out the water, fill, plug, and let on the steam. The feed 
requires no care except to see that the supply is in accordance with the 
demand. 

If the engine is exposed to low temperature, the necessity of relieving 
the cup of water is apparent. Have the drip cocks to the cylinder open for 
the same reason. In cold or frosty weather a vast amount ot water will 
condense in the lead pipe, while steam is being raised, if the pipe is not 
covered, especially if the engine is at some distance from the boiler—as it 
nearly always is. The water so condensed must pass into the steam chest, 
thence into the cylinder, and from there out at the exhaust, if it finds no 
other means of exit. To avoid the danger that must arise from sucha 
condition, it is advisable to open the throttle slightly, several minutes before 
the engine is to be started, that the water may pass away and out the 
cylinder drips or from the steam chest. This also warms up the cylinder 
thoroughly, all parts are equally expanded, the condensation of steam is 
much less than if the cylinder walls were cold, and the engine will run 
smoothly much sooner, since the piston does not pound water at each end. 

If the engine is in position to start, have care that very little steam is 
admitted—if more is coming than can get away, the surplus accumulating 
will ultimately start the engine, if it but pushes it over to the next center. 
This seeming trifle has been the cause of much damage and serious acci- 
dent. Noone knows the harm that such an unexpected move may do, 
and the engineer that carelessly permits such to occur should be subject 
to a severe reprimand for the the first offense, with discharge in store for 
the next. If the engine isin a position where the steam is cut off, of course 
full boiler pressure admitted will not start it. But even then heavy pressure 
should not be admitted. Laborers at work with other machinery might 
turn the engine over the center to find a death trap, and, if escaping, the 
engine stands a fair chance of a wreck. The short of the matter is: Take 
no chances with steam. Be its master. It is easily handled when under 
control. 

When handling small or medium-sized engines no thought is given to 
stopping them where they will start from the simple admission of steam. 
If not in position to start readily it can be turned over by means of the 
fly.wheel, but with larger engines it is quite another matter. The inability 
to turn such a heavy mass over, or the absence of a detach valve gear and 
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starting bar, makes the matter of stopping right very important. The art 
is readily acquired. Shut off the steam, and when the engine is checking 
up calculate where the momentum will carry it, having the throttle in hand 
if the engine is likely to stop on the center, or after the steam is cut off, 
admit sufficient steam to carry it over. After a few trials the work becomes 
very easy. It is usually possible to start the engine when the steam is 
nearly cut off by throwing on full head at once. After the first impulse it 
should be immediately shut off to be caught up again after the center is 
past. On account of the strains of such sudden exertion it is advisable to 
stop in a more suitable place. Ifthe valve gear detaches, after admitting 
steam, unhook the eccentric rod and with the starting bar move the valve 
so that the best effort may be made on the piston, dropping the rod again 
in position when the eccentric allows. After the engine has had time to 
clear the cylinder of water, close the cocks—these should have couplings 
to connect it to a waste pipe, especially if the engine is indoors. Then, as 
before stated, the engineer can devote his attention to the task of learning 
the usual accompaniments of good running. 

It is seldom one’s lot to meet with uninterrupted good fortune through 
life, and the engineer is no exception, and if he sees disaster coming with 
warlike intent, it is his duty to throw up such breastworks as will keep the 
enemy at bay. Ifa leak of steam shows a weak joint and liable to open, 
draw it tighter, if the bolts willadmit. Buta leak in a joint is only amenable 
to such treatment when first made up. When it is old and inelastic the 
first evidence of failure is a signal that the packing should be renewed next 
morning. | 

Leaking joints soon give the engineer a reputation for shiftlessness, 
bur if the leak is in the stuffing-box of the piston or valve rod, it may be 
due to the gland coming loose. With these care should be taken to screw 
up alike all around. If one side is faster than another the gland will be in 
a twist, will bind and perhaps break, but worse, if it is long enough to give 
reasonable depth to the stuffing-box, the binding will come largely on the 
rod and it will be worn and scored where it should be the most perfect. 
So, great care should be taken to adjust it evenly, and the packing should 
be distributed with mathematical unitormity on every side. 

Steam may leak by the piston rod, no matter how perfectly packed, if 
the rod be not parallel with the ways and cylinder. When assembled they 
are in line, but in the course of time wear takes place in the cross-head 
which, when taken up, if not done with an eye to having the rod central 
again, the latter will either be raised or lowered at the cross-head, 
dependent on the way the engine runs—whether over or under. This con- 
dition of the rod not only makes it impossible to pack the rod to prevent 
leaking, but makes the friction and wear excessive on the slides, cross-head, 
piston rods, and rings, as wellas the cylinder. To illustrate: If the engine 
has a24” stroke, and the cross-head is 8” from the stuffing-box where near- 
est, then if the piston rod is one-sixteenth of an inch low at the cross-head, 
the piston would be three-sixteenths high, if the cylinder did not hold it 
to place. 

J Certainly while there is great friction and wear in the cylinder and 
guide-bars, the impossibility of having steam tight packing on the piston- 
rod is apparent to any of the five senses. If the rod is not in line, remove 
the packing from the stuffing-box and turn the engine over to the outer 
center, then raise or lower the rod at the cross-head, as the case may be, 
till both ends are of equal height from the slides. Then if the rod be 
straight and smooth it is no difficult task to hold the steam. 


IN AND ABOUT THE SHOP. 





Well, John, I have been trying to get round tothe engine room for 
the past week and see what kind of a man and what kind of an engine we 
had driving this place, but have found so many other things of interest to 
examine that I could not do it. 

Looks rather dark and dirty in here; think a coat of whitewash would 
not do any harm. Do you? What is the matter with that little steam 
pump, that it wheezes so? Hasit gotasthma? I suppose you have things 
down pretty fine in here in the way of economy. The steam valve in that 
steam chest must be a monster. One thing encouraging is to be seen and 
that is, the builder of that engine was not one bit stingy with his iron when 
he built that one. How do you like her, anyway? You don’t like her; 
she is a regular old gormandizer on the coal question; the packing is worn 
out, so are the brasses in the main rod, the valve seat leaks steam like a 
sponge; that old worn out steam pump used for a boiler feeder is one 
thousand years behind the times and everything but the boiler ought to be 
put up for junk. Well, I must admire your candor, anyway, in expressing 
so poor an opinion of the machinery under your charge, but I would not 
throw up my situation right off on the strength of it if I were in your 

lace. 

: Do you know how to use the indicator and how to work out the dia- 
grams taken from it? Youdo. Do you knaw where there is one? You 
say the firm bought one two years ago and paid less than a million dollars 
for it and it was so valuable that they have kept it locked in the safe ever 
since? Well, evidently they knew a good thing when they saw it and 
wasnt to take care of it. We will get that indicator out and I want you to 
get a pair of scales and then I want you to give me an estimate of the cost 
of a new engine of best design for saving fuel, also the cost of a new and 
reliable injector for that boiler. Show me how much coal you will save 
and how much more efficient the power will be. In fact, just suppose that 
I don’t know a thing about it and you want to convince me that it will be 
to my interests to have all these things. See? Allright. I will come 
round after it in three weeks. That will give you plenty of time to 
‘monkey ” with the indicator and get real well acquainted with it. Good 
morning. 

Buying an indicator and keeping it locked in the safe! Some people 
have queer notions of economy. Just like my good old grandmother, who 
used to buy a bettle of cough syrup and then allow us youngsters to 


‘‘ coffer-dam” (heads off) while she ‘‘saved the syrup.” ‘‘ Official” 
mechanics can make practical common sense hang its head clean down 
between its kness in shame sometimes. Appearances seem to indicate that 
I am going to have more to do ‘‘ managing” the members of the firm 
than I am the employes and the machinery. 

THE OLD MaN. 


LEARNING TO BE A STATIONARY ENGINEER. 





BY J. H. ORAM. 


In order to become a stationary engineer the first and most essential 
point is a sound, common school education; a thorough knowledge of 
arithmetic and practical geometry to understand calculating the area of all 
plain surfaces and the cubic contents of all bodies, and a knowledge of 
natural philosophy, so as to understand the natural consequences of the 
various operations that take place in the engine-room. To these may be 
added mechanical drawing and algebra, and an elementary knowledge of 
chemistry. 

It is not, however, necessary for a young man to know all these things 
to begin work, though the more he knows the faster he grows, but having 
what foundation he may he can, if so inclined, put any and all of these 
superstructures thereon. 

Nor is it to be understood that these subjects are to be mastered to the 
fullest extent. Nevertheless such a knowledge of them as is absolutely 
necessary to become in every sense a first-class engineer is within the reach 
of any young man who desires to attain it rather than spend his spare time 
loafing. Few realize how much knowledge can be gained in a few years 
by one or two hours study per day, and few indeed are the young men 
who cannot devote that or more time to so worthy an object, if they will, 
remembering that ‘‘ present privation means future prosperity.”’ 

It may as well be understood that no uneducated man can become even 
a very indifferent engineer, when the duties required of him at the present 
day are taken into account. Let me say further, I believe the day is near 
by when the mechanical engineer will be classed among the professions 
rather than the trades. 

It is mest important to impress upon the minds of boys who desire to 
become engineers that when possible they should take a two years’ course 
in a technical school, in which case electricity may be studied with profit ; 
nor is it the intention to ignore electricity in the course here prescribed, as 
it is fast becoming, nay, has become, one of the essential branches of the 
operative engineer’s knowledge. However, this paper is intended to keep 
within the limits of the engine and boiler rooms. It is to be regretted that 
often a bright boy is compelled, through force of circumstances, to earn his 
own living when he ought to be at school, but should he be fortunate 
enough to possess the advantage of a course at an institution of applied 
science, the two years’ apprenticeship in the machine shop, hereinafter 
mentioned, may be omitted. 

We will assume that the young man either has of necessity to work to 
get his living or that he has completed a course of technical education. 
Then the first place to get a start for practical knowledge is the boiler-room. 
Procure ajob as fireman, if possible, or greaser, in the engine-room, but 
should the apprentice start as greaser, by no means neglect to get a thorough 
knowledge ot firing and care of boilers, at the same time closely observing 
every operation in the engine-room which comes within notice. 

Two years at this kind of employment generally make a young man 
feel as though he ought to be classed as an engineer, but still he has an 
apprenticeship to serve (provided he has not graduated from a school of 
applied science) if he would be an engineer. 

Before a man can be trusted with the care of machinery, he must 
know how to handle tools and to know this a term in the machine shop is 
necessary. ‘There are in all cities repair shops, and such a place is prefer- 
able to putting up new work, there being more variety as well as the 
experience of seeing the effects of wear and tear, and not a little of the con- 
sequences of ignorance in the engine room. Remain on the floor and at 
the vise. The engineer has very little use for operating a planer or lathe 
in the engine room, and every vise-hand can get a good knowledge of the 
machine hand’s duties, while the art of handling tools takes practice. Now, 
having served two years longer at the machinist trade, except as in the 
case hereinbefore mentioned, procure a situation as second or assistant 
engineer, and during these four years any man of fair education, having 
diligently applied himself, will have accumulated a very valuable stock of 
information. 

Besides the branches already mentioned, mechanical works should be 
studied, especially as a reference library, to get the fullest possible theo- 
retical knowledge of the practical work on hand. Some are specially 
written for the young engineer and are very helpful in getting a knowledge 
of terms used. Periodicals devoted to the interests of steam users will 
also aid in many ways, especially in keeping new things before the mind. 

Now one year under a good engineer will constitute a five-year 
apprenticeship and will, under all ordinary circumstances, produce a man 
sufficiently educated in his profession to begin practice on his own account, 
and I venture the opinion that few indeed can master the calling in less 
time and be in the true sense an engineer. 

Further, be an attentive and respectful listener to men of experience 
and don’t try to parade your superior education before men who have 
grown gray in the service; the knowledge they possess has been got by 
long experience and hard work, and they won’t be dictated to by the boy. 
If you wish to make a suggestion or ask a question do it respectfully, and 
you will reap a rich harvest of knowledge from men who have been years 
in the business, although they may know little or no theory. 

Let no young man be discouraged because of the great amount of 
knowledge claimed necessary to success. What calling or profession is 
there which commands a high salary and general respect which does not 
require hard study and work? And in our noble calling there is no royal 
road, but the goal is worth reaching—is both honorable and-remunerative. 
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Perpetual Motion. 








EDITOR SCIENTIFIC MACHINIST : 

I would like some of your readers to give me information in regard to 
attempts at inventing perpetual motion. How many years since the sub- 
ject first attracted the attention of inventors? A short history or descrip- 
tion of the inventions that seemed most nearly to approach the principle, 
with the names of the inventors, the number of applications filed in this or 
in all the patent offices of the different nations of the world. INQUIRER. 





An Electric Lighter. 
EDITOR SCIENTIFIC MACHINIST : 


Will some reader of the MacuinisT kindly give me advice on an elec- 
tric cigar lighter? My idea is to take the two ends of incandescent nega- 
tive and positive wires and attach them each to a brass strip. There should 
also be a lamp on the wires for safety. Then have an alchohol brush put 
in between the two brass strips, and I believe it will light. If any reader 
can give me a better way to make an electric cigar lighter, I will be much 
obliged to them. . M.S., N. Y. City. 





Arranging Gears. 
EDITOR SCIENTIFIC MACHINIST : 

Herewith is another answer to question 314, of H. F. M., Gypsum 
City, Kan.: 

You can not cut 17 threads to the inch with the set of gears you have. 
The nearest you can come to it is: 24 X 48, willcut174. 52 x 88, 
will cut you 164%. Either of them may be near enough for your purpose. 
I would advise you to order from Barnes & Co. three more gears 33, 34 
and 35, then you can meet any emergency. Engine lathe builders should 
make it a'rule to advance in one step of the range of gears by one tooth 
only, instead of advancing in a regular order of four or six, as the case 
may be. Cuas. MILLER. 





The Uneven Planer Table. 
BDITOR SCIENTIFIC MACHINIST : 

It strikes us that you may have misunderstood the question of ‘‘ Read- 
er,” No. 330. Any planer table will become high in the center from nat- 
ural use. It is caused by the constant knocks and blows it receives from 
castings, bolts, etc., thereby stretching the upper surface. A proof of this 
is found in truing up the table. We find that after taking a cut over the 
table and reversing the surface the conditions are reversed and the 
table is low in the center. It will then be necessary to take another cut in 
order to leave atrue surface. Or, if the table is already as light as it is 
desirable to have it, we may turn it over and plane it on the underside 
with a hammer until we find, by applying straight edge to the face, that we 
have obtained a true surface. Ray, Torrington, Conn. 





Where the Pound was Found. 
EDITOR SCIENTIFIC MACHINIST : 

Seeing that you invite all your readers to communicate to each other 
their trials and experiences in their different mechanical pursuits, through 
the columns of your paper, I will relate a little incident that happened to 
me, the otherday. I have charge of the engine and shafting ofa roller 
mill, and on s‘arting up one morning I noticed a pecular jar or thump. I 
examined the engine all over, and decided it was not there. But I made 
another examination that night, took up a little ‘‘lost motion” and ad- 
justed some of the bearings, fully expecting to find the jar ‘‘ knocked out”’ 
the next morning. But on starting up again it was as plain or worse than 
the evening before. To say I was puzzled would be putting it lightly. I 
was just on the point of writing to the SclENTIFIC MACHINIST for aid, when, 
on going into the basement of the mill house, I happened to see one of the 
bracket post journals that supports the line shaft shaking, and on examin- 
ing it I found it was very loose, also three other ones, in the same state. I 
gave each a dose of the ‘‘monkey wrench,” and since then all traces of 
the jar have disappeared. The line shaft, I forgot to mention, was con- 
nected to the crank shaft by a common coupling, making the shaft solid, 
and conducting the sound of the loose journal along to the engine. Now, 
if you think this might possibly be of any service to any one situated as | 
was, you can print it. 

I would not be without your valuable paper for twice what it costs. 
I am not avery skilled engineer, but it I see this in print, which will con- 
vince me that the editor considered it of some value, I may come again 
some day. So hoping to hear from every one that can give any informa- 
tion that will help us engineers along with our work, especially young fel- 
lows, I am, Yours respectfully, a. 








A NEW WORK ON GENERAL MECHANICAL SUBJECTS. 





‘‘The Practical Catechism, a collection of questions on technical sub- 
ects, by manufacturers and others, and of answers thereto,” by Robert 
Grimshaw, M. E., Ph. D., is a little work about 300 pages, recently 
brought out by John Wiley & Son.,53 E. roth street, New York. The 
questions cover a wide range of inquiry, and will be found very useful to 
the manufacturer in general. The receipts alone are worth many times the 
price, which we understand to be §2, in cloth. 

As an instance of how subjects are taken up and discussed, we quote 
below from the catechism under the head ‘‘ Power.” 

Q. »What are the items which enter into the cost of steam power ? 

A. Interest on the cost of engine, boiler, chimney, boiler room and 
engine room ; wages of engineer and fireman; insurance ; taxes; a portion 
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of the wages of general foreman and manager, repairs; sinking fund for 
redemption of cost of boiler and engine. 

Q. What isthe proportion of a man-power to a horse-power ? 

A, That depends upon how the man applies his power and for how 
he has to apply it; also upon whether you compare man-power with the 
ordinary, conventional horse-power of 33,000 pounds, elevated one foot 
high in a minute, or with the actual work of an average horse. 

A well fed and well treated horse weighing half aton can pull witha 
traction of 100 pounds at the rate of 214 miles per hour, for ten hours, 
upon a tow path ; or he can exert a traction of 200 pounds for five hours at 
the same rate upon the same road; or he can pull 125 pounds at the rate 
of two miles an hour for ten hours, upon the same road. The useful pay- 
ing daily net work of a horse in hoisting by a common gin, is about 10,000- 
ooo-foot pounds. 

Now you have the two standards of horse-power, the actual and the 
conventional. 

A practiced laborer hauling along a level road by a rope over his 
shoulders can do about one-sixth as much as the horse; but if he is turning a 
crank, so that he has to bend his body, etc., he can do only about 115, 200- 
foot pounds, including rests, per hour of time ; and there will be a loss also 
by reason of the friction of the machinery, which will bring his work down 
to just 1, of what a horse will do. On a treadmill a man will do 40 per 
cent. more than at a crank; that is, in ten hours, including rests, he will 
do about 1,400,000 foot pounds. Byagood, common pump, a man can, 
in ten working hours, raise 1,000,000 foot pounds of water, net. By walk- 
ing backwards and forwards on a lever, which rocks on its centers, he can 
do more than by any of the modes before mentioned; Robison quoting his 
work done in this way as nearly ,4, of the net daily work of a horse ina gin. 

Q. How can one figure the number of times a crane handle will have 
to be turned for every turn of the chain barrel to hoist a certain weight? 

A. Multiply the weight (in pounds) by the diameter of the chain bar- 
rel (in inches) and divide by the diameter of the circle described by the 
handle (in inches), and by the power of the handle (in pounds). Thus: 
Suppose weight 1,000 pounds; barrel 10”, crank 16” radius—32” diameter 
of circle, and power of one man on the handle in pounds, 20; then the 
crank must make (1,000 X 10 ++ (32 X 20) = 10,000 —- 640 = 15.59 turms for 
every one of the barrel, or practically 16 to 1. 


FORREST'S SILVER BRONZE PACKING. 





A new metal packing that has now been sufficiently tested to enable 
us to present it with confidence is known as Forrest's silver bronze pack- 
ing. It is the invention of H. E. Ferrest, of New York. 

The principal feature is the ster bronze rings that go next to the rod. 
This metal is especially adapted to the needs of a packing material for con- 
stant contact with the hot rod with high speed. The only parts that wear 
away are these rings, and they can be renewed with an insignificant ex- 
penditure of time and money. The automatic features are very important, 
as all who have used packing on marine engines know. 

The accompanying cut shows a sectional view of the packing in place. 
It forms a valve at the bottom of the stuffing box, preventing the steam or 
water from escaping around the outside of the packing, and closes around 
the rod, preventing leakage from the inside of the packing, the whole pack- 
ing being held intact on the rod and kept seated by the gland, which is 
actuated by springs placed 
on the studs outside of the 
gland, maintaining a uni- 
form pressure and follow- 
ing up the wear automat- 
ically. 


— The first brass ring in 


| the bottom of the stuffing 








Na 


box is the seat ring ; it is 
putin independently neatly 
fitted to the bottom and 
\ walls of the stuffing box 
and grooved out on the bot- 
$ tom to hold the Usudurian 
gasket, in which it is im- 
g bedded to make it tight. 
= The next brass ring, the 
= valve ring, is ground on 
‘Bl to the seat ring, thus mak- 
ing a tight valve joint. 
This ring is made from 
one-eighth to one-quarter 
of an inch smaller in di- 
ameter than the stuffing box, to admit of lateral motion without touching 
the walls of the stuffing box. The rest of the packing, as shown, is of the 
same outside diameter and free to move in accordance with the vibrations 
of the rods. The cap ring, the outside ring next to the gland, is the same 
shape as the bottom ring (valve ring), but does not require to be tight at 
the gland. This ring slides on the gland laterally in the same manner as 
the valve ring slides on the seat ring, to accommodate the vibrations of the 
rod. ‘The two inner rings next to the rod are the silver bronze rings, and 
take all the wear, and when these rings are worn out they can be renewed, 
making the packing as good as new without providing any other new parts, 
as all the rest lasts indefinitely. 
The two silver bronze rings are held against the rod by a case made 
of soft yellow metal. : e 
The case and bronze rings are each put in in two pieces, placed so as to 
break joints, are provided with suitable dowels to prevent registering, and 
may be put in and taken out in less time than any other packing. 
The seat, valve and cap rings are screwed together around the rod, 
and never have to be disturbed to renew the packing. 
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Some of its strong points are: It is applicable to any ordinary-stuffing 

box without change of gland. It can be applied to any rod without dis- 
connecting. It is perfectlysteam, air and water tight, without the use of 
soft or fibrous packing. It does not touch the walls of the stuffing box, so 
cannot bind or crowd the rod. Nothing but the rings of silver bronze 
wear away. 

Probably no better description of its chief merits could be given than 
to quote from a letter, to the company that makes it, from William 
McDonald, engineer of the double-screw ferry-boat, ‘‘ J.G. McCullough,” 
which plies on the North River, N. Y. Mr. McDonald, after using this 
packing ten years, says: 

“Your packing holds water and steam under high pressure without 
requiring any soft packing to help it out, and without the usual severe fric- 
tion of other metallic packings under high steam. In my opinion, one of 
the best features of your packing is its automatic action—for since it 
requires no attention or adjustment, the liability of its being screwed up too 
tight is entirely removed, and the danger, common to other metallic pack- 
ings, with which I am familiar, of melting them out, or heating the rods, is 
avoided.” 

J. H. Perry, chief engineer of the ‘‘ Monmouth,” a large boat of the 
Central R. R. Co., of New Jersey, also tells of his experience with it as 
follows : 

‘‘In reply to yours requesting me to inform you how your ‘silver 
bronze packing’ has been working in the engine of the Sandy Hook 
steamer ‘ Monmouth,’ I take pleasure in stating that, notwithstanding 
the severe test to which it has been subjected, it has done the work per- 
fectly, without using any fibrous packing whatever. 

‘‘ Before applying the ‘silver bronze packing’ we were using the 
latest and most approved metallic packing, put in by the builders, Messrs. 
Cramp & Sons, but although this packing was supplemented with soft 
packing, which was removed almost daily, we were unable to stand on the 
working platform or feel of the journals below, without being scalded with 
steam or water. Since you put in the ‘silver bronze packing,’ two years 
ago, we have had no trouble and the boxes have been steam and water 
tight. I was favorably impressed with your packing when I first saw it, 
but it has exceeded in excellence my most sanguine expectations.” 

W. L. Hoffecker, Sup’t Motive Power for the road that owns the 
‘‘Monmouth,”’ also says as follows, in a letter to the company: 

‘The steamer ‘ Monmouth’ has been using it for the past two seasons 
with entire satisfaction. I examined it a few days ago and found it in good 
order and condition. We are also using this packing on our electric light 
plant engines at Jersey City. These engines make 370 turns per minute 
and without the slightest leakage of steam or water. I am having under 
consideration the adoption of it for our other steamers, putting it on this 
Winter.” 

This packing is manufactured by the Forrest Silver Bronze Packing 
Co., 115 Liberty street, N. Y. If the reader is interested in packing, it 
will pay him to write them for further information which will readily be 
furnished free of cost. 


How to Make the !00-Mile Flyer Safer than a Horse Car. 

Chas. R. Deacon’s “ One Hundred Miles an Hour” in the March Lippin- 
cotfs has this interesting paragraph about fast flyers: 

“The prevailing ideas regarding railway speeds are very erroneous at any 
rate. The majority of people, even the most intelligent among these who 
habitually travel, obtain their conceptions of speed from the figures of the 
time table, forgetting that in nearly every instance considerable portions of 
the route must be traversed at much less than the average rate required to 
cover the total distance in the schedule time. There are very few, if any, of 
the fast express trains which do not on some part of each ‘rnn’ reach or ex- 
ceed a speed of a mile a minnte. Yet, by reason of superior railway and well- 
constructed cars, the accelerated velocity is unnoticed; while running at from 
60 to 70 miles an hour the passenger calmly peruses his newspaper or book, 
children play in the aisle, and a glass brimful of water may be carried from 
one end to the other of the smoothly-rolling coach without spilling a drop. 

“Would faster trains be dangerous? No. In the history of railroads no 
instance can be found where a train has been derailed by reason of running at 
a high rate of speed. There is no more danger, intrinsically, at 100 miles an 
hour than at 40. The dangers to be guarded against bear little or no relation 
to the question of speed. The strict supervision of the tracks and bridges, 
the abolishment of crossings at grade, the fencing in of all lines of railway and 
the prevention of trespassing thereon—safeguards for the guidance and pro- 
tection of trains—these requirements met, the 100-miles-an-hour ‘ flyer’ will 
be a safer conveyance than a city horse car.” 


Maine Again a Manufacturing State. 

Maine’s record for new enterprises the past year is a good one, and shows 
some active work on the part of her enterprising business men. Over 100 
new manufacturing industries were established during 1891, not including a 
large number of small ones, which are capable of enlargement. This is an 
encouraging sigu of the growth and development of New England industries, 
and is very creditable to the citizens of the Pine Tree State.—[Mannfacturers’ 
Gazette, Boston. 


IN a new lubricating cup for cross heads, wrist pins and other moving 
parts of a steam engine, the oil is supplied by means of a ball suspended from 
the top of the chamber, and swinging back and forth with the motion of the 
engine over the outlet in the bottom, forcing a little oil through on to the pin 
each time. The flow of oil may be regulated by means of a thumb screw on 
the top of the cup which raises or lowers the ball. 


THER Manufacturers’ Clnb, of Philadelphia, desires to erect a building in 
the Exposition grounds, in Chicago, constructed entirely of material made by 
members of the club, with intent that it be headquarters for manufacturers, 
not only of Philadelphia, but of the entire country. 
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(Readers are invited to use this department. All questions on mechanical and 
scientific subjects of a practical nature and of general interest will receive attention. The 
writer must give his name in full, but nothing that may identify him will be published with 
a question if he requests his name withheld. It will give the editor pleasure to assist, through 
this column, allreaders, if poasible, and he cordially solicits practical queries.) 


(341:) T. J. H., Cincinnati, O., writes: ‘‘ Will you please publish 
in your next number a description and explain the working of the valve 
of a Buckeye automatic cut-off engine? By so doing you will oblige a 
young beginner.” .4.—The illustration shows a central section through 
the cylinder and right hand end of the valve and chest, the other end being 
a section through one of the balanced pistons. The steam enters at D, 
into passages a a which lead to balanced pistons ¢ through which it passes 
to the interior I I of the valve, as shown by the arrows, in which chambers 
the boiler pressure is constantly maintained when the engine is at work. 
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The balanced pistons are packed in their orifices with steam-metal sprung 
rings and followers F, and also fitted to work steam tight on faces on the 
cover plates of the valve, thus forming a steam-tight ee ee 
between passages a a and the moving valve. Coiled steel springs E serve 

to hold the pistons to their seats on the valve when steam 1s shut off 
From the interior of the valve the steam is admitted to the cylinder through 
ports in its faces, as they are alternately brought by its movement to coin- 
cide with the cylinder ports. The valve is shown as just beginning to 
admit steam at the left hand end as shown by the arrows, while at the other 
the cylinder port is shown partly opened for the exhaust, which passes 
into the chest and thence into the pipe K, at its bottom, its course being 
also indicated by arrows. The cut-off ‘valve is formed by two plates, 
shown at ¢¢, rigidly connected by rods g. These plates work on seats 
surrounding the valve ports, which ports they alternately cover at times 
relatively to the piston travel, determined by the governor. The area of 
the balanced pistons is such as to hold the valve to its seat against the force, 
tending to throw it off, due to the pressure in the valve and cylinder porte. 

This tendency is variable, being greatest at the moment of induction and 
least after cut-off, while ‘the counteracting force due to the area of the 
balance pistons, is constant, and consequently in excess—except during 
induction. To counteract such excess, shallow recesses corresponding to 
the cylinder ports in shape and area are formed in the valve seats near 
their inner margins. These recesses or ‘‘relief chambers,” as they are 
called, are filled with steam pressure from the interior of the valve through 
small holes, as shown at / at right hand end, while the port at the same end 
1s open for ‘exhaust and relieved of such pressure by the movement of the 
valve, as shown at the left, a little before induction. By this device the 
average pressure of contact is reduced to about what is needed to insure 
wear enough to keep the surfaces in good condition as against corrosion, 
etc., and at the same time better lubrication of the surfaces is secured. 

Channels E E are cut across the valve faces near its ports, to preveat the 
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steam in the ports from acting on any larger area than is embraced in the 
balanced pistons, and thus throw the valve from its seat. To perform this 
function they require to be ofsuch capacity and the free eseape of any steam 
that may leak into them to be se well provided for that no pressure in 
excess of that in the chest can be formed in them. These conditions are 
attended to in the construction of the engines, but since wear from the 
valve faces reduces their depth, cases may occur of their becoming inade- 
quate from long wear, so as to require deepening, or otherwise enlarging. 


(342.) ‘‘ Engineer,” Lebanon, Pa., asks: 1st. ‘‘Can you give me 
a table showing what volume of air will pass through openings of different 
sizes under different pressures? 2d. How many cubic feet of air will pass 
through ahole r” in diameter, the air being taken from a large receiver, 
and having a pressure of two pounds? 3d. What will be the shape of the 
expansion curve on an indicator diagram if air is used instead of steam? 
4th. Would it pay a steam company to feed hot water if they have no 
exhaust or waste steam? sth. If I place two gauges on a boiler, one at 
the top and one at the bottom of the boiler, will I have the same pressure ? 
That is, will the pressures on both.gauges be alike? Ifnot,why?” A.— 
1st. Air acts the same as steam in this respect. Consult a table of steam 
pressures at two pounds pressure. 2d. One inch pipe will discharge 
about 46 cubic feet of air in one minute. 3d. The expansion curve should 
be the same with air as with steam. 4th. Yes, for the boiler’s sake alone 
it would pay to feed hot water, even if had to be heated independently. 
sth. The gauge on the bottom of boiler will show more than the one on 
top. This is due to the ree of water. It will show as much more as 
that height of water in the boiler will weigh. 


(343-) G. W. D. asks: ‘‘ What is the best way to set slide valves 
on a duplex pump without an indicator. Please make it plain and prac- 
tical.” 4.—If you had told the make of the pump we could give you a 
better answer. But the following, carried out in a proper manner, will 
help you out: When one piston, it matters not which, is at the end of 
its stroke, adjust the valve of the other cylinder so that it will have the 
desired amount of lead for the opposite stroke. 
other cylinder and set the valve by its sister cylinder. If the valve opens 
more at one end than at the other, adjust it with the nuts on the valve 
stem until there is the same opening at each end of the stroke. 


(344.) P. J., Cleveland, O., asks: ‘‘ Please inform me through 
your ‘Questions and Answers’ column, whether carbon or wire is used 
in incandescent lamps, and if carbon is used, how it is made?” 4.—To 
make wire for the incandescent loops in electric lamps a silk thread is cov- 
ered with carbon, consisting of a paste. It is then baked, which incin- 
erates or burns out the thread. It is then ready to be placed in the lamp. 
Wire is no longer used. 


(345.) A. Ramstrom, McPherson, Kans., writes: ‘‘I am running 
a Corliss engine 12”x36” which is furnished steam from two boilers 54” 
diameter by 14 feet long, seventy 3” flues. The piston travel is 258 feet 
per minute. We burn the poorest kind of slack. In daytime the engine 
is pulling seven sets of double rollers, two flour packers, one bran packer, 
one large feed burr, and one large and several small grain elevators, also 
two large cleaners and separators, and we do not have very much trouble 
in keeping up steam, carrying 90 pounds. At night the engine only pulls 
the rollers alone, and we have the toughest time in the world to keep 
steam above 65 and 70 pounds. Where and what can the trouble be? 
Please answer in your next issue,” 4.—It would be impossible to tell 
what is the trouble with your plant without an examination. If we enu- 
merate the things that mighé be the matter, it would fill several pages. We 
think that the engineer in charge should be able to discover and remedy 
the evil. If the day man can keep up go pounds in the day time, he surely 
should be able to do so at night. We suggest that he change off with the 
night man and use the plant just as he does during the day. He will, in 
this way way, we think, find the cause of the night man’s failure. If he 
can not, you would do well to send for some other practical engineer. 
According to theory it should steam better at night than in the day time. 


(346.) J. N., La Crosse, Kans., writes: 1. ‘‘We have made a 
small boiler by taking a piece of 6” pipe 30” long and put twelve holes on 
the circumference and ten such rows high, staggering them and tapped them 
out for 34” pipe. The pipes are to be 6” long and closed at the outside 
end. This arrangement leaves a space of 54 longitudinal and of about 7% 
on circumference. What we wish to know is, will the 6” pipe be strong 
enough to carry 100 pounds of steam with safety? If itis not safe at 100 
pounds steam, how much will it carry? 2. Would also like to know how 
the vacuum in incandescent electric lamps is produced.” 4,—1. If you 
had not drilled out so many holes your boiler would easily stand 100 
pounds pressure. But you have them so near together, and have cut out 
so much of the sheet that it would not be advisable, we think, for you to 
carry more than 75 or 80 pounds. In cutting the threads, we would advise 
you to make them finer than those on the standard 34” gas pipe, for by so 
doing you will get more threads and thus increase the strength. With the 
threads that a standard 34” gas pipe would allow, there will be liability of 
blowing out the tubes, as there will be but 134 threadsto hold them. 2. The 
brasses are fitted in the neck of the bulb with the incandescent loop inside. 
On the apex of the globe is an open tube. Through this aperture the air 
is pumped from the lamp and the tube heated and closed by a blast. This 
leaves the bulb, with loop inside, a perfect vacuum and completely air tight. 


(347-) J. V., Rochester, Ind., asks: ‘‘I would like you to inform 
me through your paper what has become of the firm called Steel & Stan- 
nard, Jersey City, N. J.? Ihave an engine lathe with their brand on it, 
and I want to have some repairs made. I have written to that city and 
got no reply. Perhaps you can inform me what has become of the firm.” 
A.—We are not acquainted with the firm. If you received no reply from 
them, it would probably be well for you to get your repairs made at some 
machine shop in your vicinity. 


Do the same with the | 


THE IDEAL DRAWING TABLES. 





We illustrate this week, the new drawing stand being placed on the 
market by W. S. Rogers, of Troy, N. Y. They are now being made in 
two sizes, the smaller size being furnished with a board 26” by 38”, and 
the larger size having a board 36” by 48”. Although these sizes of boards 
are furnished, the tables will support much larger ones. The boards are of 
clear pine and are shellaced black, if the purchaser desires, that they may 
also be used for sketching purposes. The frame work is all iron, made 
light and strong. The elevating standards are raised and lowered by 





means of the foot-rest yh is a thing to be desired on all drawing tables), 
which folds up out of the way when the board is at its lowest position. 
The board is held in its different positions by positive interlocking toothed 
dogs, thus giving the draughtsman a feeling of security when at work. 
Another good feature to be noted are the casters upon which it is mounted, 
making it easy to move about to get proper lights from windows. These 
tables are all bronzed a beautiful gold and fold up like a jack-knife when 
not in use, and make a nice easel for the house as well as table for the 
office. 


Tue Lodge & Davis Machine Tool Co.’s works, Cincinnati, O., have 
just closed a contract with the State College of Kentucky, at Lexington, to 
furnish an equipment of their improved machine tools for their new 
mechanical hall. This is the leading university of Kentucky, and they 
are now preparing in an elaborate manner for the instruction of pupils in 
machine designing and construction, as is demanded by the latest shop 
practice. Their wood working department is already in operation, and as 
soon as their iron working shops are fully under way they can offer students 
the best possible advantage for gaining a thorough mechanical knowledge, 
as all their machinery and appliances are of the latest and most improved 
design. There seems to be unusual activity amongst the technical schools 
as this company have furnished several of them within the past two months 
with equipments. 


A STREET car, equipped with electromotive force stored in storage 
batteries, has been making successful trips through the streets of Cleveland. 
It has been brought out by the Ford & Washburn Electric Co. The car 
is twenty-six feet in length. The cells are distributed under the seats. 
When a trip is made they are removed and other cells newly charged 
placed in, the operation taking four minutes, The car runs smoothly, 
rapidly and satisfactorily. It has made a trip of twenty-six miles, with a 
good load, without changing the cells. It is arousing great enthusiasm. 


WE call the attention of readers to the announcement, found in our 
advertising columns, of the newly revised edition of Rose’s ‘‘ Mechanical 
Drawing, Self Taught.” O:her works of this famous mechanical author 
are mentioned. The young, old or middle-aged man can make no better 
investment of money than purchasing some of Rose’s books. They are 
standard. H.C. Baird & Co., 810 Walnut street, Philadelphia, Pa., are 
the publishers. 


THe Lukenheimer Brass Manufacturing Co., of Cincinnati, O., have 
issued a calendar on which is represented, in raised, bronze print, a Luken- 
heimer gate valve, with a lever attached for opening and closing. The 
lever is movable. It is an ingenious and neat little calendar, which 1s 
more than can be said of most of the articles of that name. 


THE Energy Manufacturing Co., of 1115 S. 15th street, Philadelphia, 
Pa., have received several orders recently from England for their new 
improved center grinder. 


THE serial ‘‘ A Set of Fine Tools,” has again been held ever, owing 
to the crowded condition of our columns. 
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AMERICAN HIGH SPEED ENGINE. 





The engine illustrated in connection with this article works radical 
changes in the manner of applying steam in generating power. The inventor, 
Elmer Stillman Swift, sought a solution of the problem of greater speed, by 
stepping out of the beaten track, and the reception given his iuvention is 
geod testimony to the success of his quest. His engine can be governed so as 
to run at any speed up to 1,000 revolutions a minute. Itis not arotary engine, 
yet its motions are such that there are no dead centers. It can be coupled 
directly to dynamos, circular saws, fans, blowers, threshing machine cylinders, 
fire-engine or other pumps. The piston or wabbling spherical segment, 
which corresponds to the piston in the ordinary engine, is perfectly balanced, 
20 as to give no vibration, and the engine is therefere smeoth-running and 








which is concaved to recelve it. The cylinder also has a circular opening 
through which projects a stem located centrally on the pisten. This opening 
admits steam from the steam-chest to back of piston, and its area is so propor- 
tioned as to balance the pressure of steam in the compartments acting on the 
face of the piston. Thereby excessive friction between the piston and cylinder 
surfaces is prevented. 

The partition blades and two similar blades, diametrically opposite, divide 
the space between the piston and cylinder head into four compartments. The 
follower-pin, the inner end of which is spherical shaped, fits into a cavity in 
the piston, and is for the purpose of furnishing a bearing to the piston. It is 
made hollow and connects the exhaust-chest in cylinder-head with the valve- 
chamber which passes centrally through the piston. 

Of the twe valves, the main ene is located in the center of the piston and 
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American High Speed Engine as Coupled Directly to an Edison Dynamo. 


noiseless. It is light and compactly built, takes up little room and is with its 
governer wholly self-contained. Its direct ceupling saves the cost of belts, 
extra shafts and counter-shafts, with their pulleys and bearings. It has only 
eight principal moving parts, with an automatic governor connected directly 
with the cut-off valve. All moving parts, with the exception of one bearing, 
are lubricated with steam, saving oil-cups and all danger from heating. 

The American engine may be placed in any pesition, with base up, or 
down, or vertical, with either end up, as may be desirable, or necessary, to 
make direct connection with shafting or machinery. The cylinder is bolted 
te the bed, and projects into the steam chest which gives it a live steam-jacket. 
Radiation from the steam-chest, is prevented by a cast-iron jacket which sur- 
tounds it. The piston, which is a segment of a sphere fits into the cylinder 


extends from the follewer-pin, together with its stem, to the back of the 
crank-disk, and describes a circle with the piston-stem and crank-disk about 
the axis of the shaft, the radius of the circle decreasing towards the follower- 
pin. The cut-off valve is located inside the main valve, and controls the time 
ef closing the steam port. Its stew extends through the main valve-stem to 
the back of the crank-disk, where it connects, by means of steel rods, directly 
with the governor weights, which have pivotal connection with the disk. 

The cut-off valve-stem being connected with the governor-weights, as they 
move, they turn the valve and change the position of the cut-off segment in 
the main valve port, thereby varying the time of closing the ports in the piston 
as the valves revolve. The opening in the opposite side of the main valve, 

{(Centinued on page 12.) 
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THE GRAPHITE INDUSTRY. 





The graphite industry is fittingly represented by the company whose 
founder first gave it birth. The Joseph Dixon Crueible Co., Jersey City, N. J. 
was founded by Joseph Dixon in 1827, whe, at that time, began the manufact! 
ure of black lead crucibles and completely revolutionized the crucible business 
All crucibles used at the present day for melting brass, steel, copper, gold, 
silver, nickel, etc., are made of blacklead (the common name for graphite), and 
by the Dixon process. The Dixon Co. have not only been progressive, but 
they have been aggressive, and have pushed their goods into all parts of the 
civilized world. During the past year they made extensive changes in their 
factories, and we take pleasure in showing by the illustration herewith given 
the main works aud offices located in Jersey City. Their graphite mines are 
at Ticonderoga, N. Y., and their cedar mills are at Crystal River, Fla. The 





nature ef graphite, sometimes called plumbago, or blacklead, is not generally 
understood; and, therefore, its great vajue in the mechanical arts has not 
been fully appreciated. Graphite is one of the ferms of carben. It is not 
affected by heat, cold, acids, alkalies or any knowz chemical solvent. It is 
also the best solid lubricaut known to science, a remarkable conductor of heat 
and electricity. The peculiar qualities ef graphite have given it a wide range 
of usefulness. It is used in the manufacture of lubricants for all purposes, 
crucibles, stove polish, lead pencils, foundry facings, electrotyping graphite, 
graphite paint, etc. The Dixon Co. are miners as well as importers of graphite 
in all its forms, and use no graphite that they do not mine or prepare. Their 
mines are located in Ticonderoga, N. Y., and they have every facility in the 
way of chemists and expensive machinery, etc., necessary for completely free- 
ing the graphite from the silica, sulphur and other impurities which it con- 
tains when it comes from the mines. The company’s illustrated catalogne of 
graphite productions is an interesting pamphlet and well worth reading. 
It is sent free on application. 


A COMPOUND TO AID COMBUSTION AND SAVE FUEL. 

The Standard Coal Co., 244 Washington street, Boston, Mass., owns and 
operates a chemical compound for combining with coal, which has been found 
by test to possess many advantages. The claims made for it are briefly stated 
as follows: It promotes the combustion of the coal by re-enforcing the fires, 
producing a higher temperatnre, and generates more steam than when coal is 
burned in its natural state. It retards the gases and prevents the escape of 
smoke or free carbon and causes complete combustion. Itincreases the herse- 
power of boilers and prevents the formation of clinkers, and makes one-half 
less ashes, and effects an economy in the censumption of coal treated with 
these chemicals, from 15 to 30 per cent. The inferior or low grades of coal, 
snch as culm, screenings, liguite, etc., when thus treated, will produce as 
much heat as higher grades of coal for boilers, locomotives, etc. 

No alterations are required in the setting of the boilers for burning coal 
when thus treated. It will do away with nearly all smoke, cinders and gases 
that now escape from locomotives, smeke-stacks and chimneys. The cost, it 
is estimated, will not exceed one-fifth of the econemy effected in the consump- 
tion of coal by the use of the compound. It will save the grate bars an32 dis- 
place blowers which are expensive to keep in running order as at present in use. 
There is nothing in the compound that is dangerous or explosive, nor dele- 
terious to the iron in the boiler. The compound is particularly valuable for 
locometives on railroads, ocean steamers and manufacturing industries, and 
on locomotives it will increase their carrying capacity and assist in hauling 
the trains over heavy grades. 

H. L. Bowker, Massachusetts State assayer, thus reperts the result of tests 
he has made: “It appears to be composed of chemical ingredients, that re 
tain the gases and prevent the escape of free carbon or smoke, thereby in- 
creasing the heat obtained from the coal. Its action upon the gratea, tubes, or 
surface of the iron exposed, is much more favorable than the coal burned in 
its natural state: the iron is cleaner and less liable to corrode. The tests 
made for the action of the chemically treated coal upon iron, were conducted 
in a large fnrnace at a high temperature, the iron carefully weighed and other- 
wise tested, with the results as before stated.” 


THE main World’s Fair buildings, exclusive of what will be necessary far 
their reofe and for their interior finishing, require 250,000 panes ef gless and 
about 250 tons of paint. An expenditure of almost $500,000 is necessary for 
these items. The great Manufactures Building requires 50 tens of paint and 
30,000 panes ef glass of 26 different sizes, the average size being 27x44 inches. 
In the Transportation Building will be 112 circular sashes, 12 feet in diameter, 
each containing 37 lights; aud 68 semicircular sashes, 22 feet in diameter, hav-| 
ing 6e lights each. | 
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HOW TO SAVE FUEL IN IRON MAKING. 





At the Mason College, Birmingham, Jannary 28, Mr. Thomas Turner, 
delivered the second of a course of six lectures on ‘cast iron.” In giving 4 
description of the production of cast iron in the blast furnace, the lecturer 
stated that the quantity of material used to produce ene ton of pig iron was 
very much greater than the weight of iron produced. Thus, in the Middies- 
brough district, about 63 cwt. of raw stone is needed to yield a ton of iron, the 
ironstone being calcined before it is put into the furnace, and thus becomes 
reduced in weight to about 48 cwt. In addition to this roasted iron ore about 
twelve cwt. of limestone is added te act as flux, while abont a ton of best Dur- 
ham coke is used as fuel. No less than 5 tons of atmospheric air is needed to 
burn this fuel, and the whole of this enormous quantity of air has to be heated 
toa red heat by powerful firebrick stoves on the regenerative principle. The 
product of the action of the blast furnace, in addition to the ton of iron, is 
about 14 tons of slag and about 6% tons of waste gases. These gases are now 
almost always utilized for raising steam and heating the blast for the furnace. 
Thus, in the chief iron-producing district of this country, it is necessary to 
introduce into the furnace 9 tons of various materials in order to obtain a ton 
of cast iron, and at the same time it is necessary to in some way dispose ef 30 
cwt. of slag, whichis at present practically valueless. In districts where richer 
ores are used proportionally smaller weights of ore are needed ; but the other 
materials are nearly constant in quantity. Hence it will be pretty evident 
that itis extremely unlikely that it will ever be possible to make iron at a 
much cheaper rate than ruled through the years of bad trade during the 
eighties. The blast furnace is by far the most economical apparatus we 
possess from a thermal point of view, though there are still possibilities of 
improvement even in thisdirection. In the earliest explanations of the action 
of the blast furnace it was supposed that the ore was reduced by the direct 
sction of the fuel, in the same way as is the case with other metallic oxides. 
But more careful investigation showed the great importance of the action of 
the furnace gases, and it was recognized that in order to get complete redue- 
tion of the ore in acoke furnace it was necessary that the proportion of carbon 
dioxide in the waste gases should not exceed abont twelve per cent. In order 
to obtain this composition it is necessary to employ about 19 cwt. of coke, and 
this quantity was for some time regarded as the lowest fuel consumption 
which could possibly be maintained for any lengthened period. But it is now 
recognized that this minimum is not the theoretical limit of economy, but 
only the limit nnder certain conditions of working. It has long been known 
that where charcoal is used as fuel in the blast furnace the gases may contain 
a larger proportion of carbon dioxide than is the case with coke furnaces: or, 
in other words, the furnace gases may be more fuly oxidized, and more useful 
work can be obtained from the fuel. Asa natural consequence the fuel con- 
sumption is lower in a charcoal than in a coke furnace. But it has also been 
noticed in America that coke furnaces have been worked in recent years with 
several hundredweights of coke per ton less than the minimum of 19 cwt. Iu 
this district also equally low fuel consumption has been obtained. This 
economy appears to be connected with the partial reduction of the iron by 
solid carbon itself, instead of by the furnace gases, especially with porous fuels 
such as charcoal or soft coke. The iron could be reduced and the metal and 
slag melted with about nine cwt. of csrbon, and it is at present quite pro- 
blematical how nearly this low limit will be approached.—[Colliery Gnardian, 
London, Eng. 


Chicago Pushing for a Technological Institute. 

The movement in Chicago for the establishment of a technological institu- 
Hon, with physical laboratory and museum of mechanical arts, was given 
added impetus by way of sentiment-making, at the February meeting of the 
Chicago Electric Club. Hon. Francis W. Parker delivered the address of the 
evening and there was a discussion by well-known Chicagoans, including 
President Sunny, of the Electric Club, Ex-Mayor Roche, Director Revell, of 
the Columbian Exposition, Rev. Dr. P. S. Henson and Dr. Wm. R. Harper, 
President of the University of Chicago. Mr. Parker made these, among other 
points, as to Chicago's need of men trained in special engineering lines: 

“In the address of the President of the American Society of Engineers, at 
Chattanooga, on the 22d of May, 1891, every one of the great engineering works 
‘umerated as completed or actively agitated during the preceding year were 
of direct, immediate and paramount interest to Chicago, except the Croton 
iqueduct, while of seven great bridges mentioned, five were directly tributary 
o Chicago! It is easy to show our present interest in the engineering of both 
and and water, and inso deing we see at once by wiat means the present 
zreatness of the city hae been obtained, and also along what lines its future 
zreatneas will be reached. Five million freight cars are received and forwarded 
it Chicage, annually. This is the terminus for 55,000 miles of railway or 
iearly one-third ef the total mileage ef the United States; it is the chief 
»bjective point for 85,000 miles of railway or half the total of the United 
States ; 13,000,000 tons of freight carried by 24,000 arriving and departing 
reasels, the same being one-third the total tonnage of the lakes and rivers 
f the United States, annually float in our harbor and canal; the vessels of 
he lake in whese business we have such tremendous interest are valued at 
tearly $70,000,000 and in respect te size they have gradually increased until 
10w eleven vessels of over 3,000 tons, and one of 5,000 tons arein process of 
‘onstruction ; in 1890, 40 per cent. more steam tonnage was built on the lakes 
han on the seaboard, while the average vessel on the great lakes is twice the 
ize of the average vessel on the seaboard ; in 1890, there was 57 per cent. more 
team tonnage on the lakes, in the class between 1,000 and 2,500 tons, than on 
he entire seaboard ; last year the total lake shipments were valued at more 
han $500,000,0c00. These facts and figures shew our great interest in the engi- 
leering of transportation and commerce, and also show how we must be 
‘specially and pecniiarly interested in every scheme for the improvement or 
levelopment of the American water-ways.” 

President Harper said that the University stood ready to take up the work 


that was the special theme of the evening, if the interests represented in the 
Electric Club would help. A citizen’s movement is direddy on foet te provide 
apparatus and buildings. 


The Effect of Low Water in a Boiler. 


Some nionths ago the Manchester (Eng.) Steam Users’ Association made 
an exhaustive series of teats regarding the effect of low water on boilers while 
in use. The result of these experiments is pretty well known to most engi- 
neers, for a deacription of the tests have been published in nearly all the eng!i- 
neering journals. It will be remembered that although the tests were very 
severe, no explosion was produced which could be attributed directly to low 
water. The effect of low water in softening the plates is well known and in 
the case of poor iron the bulging which follows the overheating will result in 
a rupture, which when once started and backed up by the pressure of steam 
within the boiler will cause the sheets to tear in such directions as cam not be 
calculated beforehand, as the course will sometimes be through such parts of 
the boiler as might be considered as being fully as strong as any other part. 
Crown sheet boilers usually snffer more from the effects of low water than do 
the other types, principally on account of the large area of flat surface which is 
overheated. The cry which is always raised of low water whenever a boiler 
explodes may be the expression of opinion of those making it, but it is seldom 
borne ont by the facts. The principal causes of such explosions will generally 
be found among the following: poor material in the plates, imperfect con- 
struction of the boiler and initial strains set up in the plates by the use of the 
drift pin; corrosion of plates through want of proper care and attention, 
producing weakness and inability to resist internal pressure; over pressure 
of steam ; the sudden closing of a valve through which a large volume of steam 
is escaping, such action producing a hammer-like blow. In the experiments 
cited, it was found that the introduction of cold water into a boiler that had 
become red hot from lowering the water level produced no disastrous effects 
further than straining the seams and rivets and buckling or flattening the 
crown sheets, and in no case was the boiler burst or the setting disturbed.— 
[Stationary Engineer. 


Popularizing Air as a Carrier. 

Owing te the increase in the number of air brakes used most railway 
shops find it necessary to have their plants supplied with air pumps, with pipes 
leading to all important parts of the shope to be used in testing. Anether 
way in which this air pressure can be used to great advantage is in the send- 
ing of small, light articles from point to point. The transfer of mail and 
messages from one office to another, particularly when they are located in the 
different stories of a building, is often a great cause of annoyance. The aver- 
age messenger boy is not a very reliable pereon and is often not at hand when 
his services are desired the most, which fact sometimes causes a delay in the 
delivery of important messages. It is probably questionable whether it weuld 
pay to establish an expensive system for this purpose, but there are great 
many places about large plants where a short and straight line could be estab- 
lished. A very successful and convenient arrangement of this kind has been 
put in operation in at least one of our large railway sheps. The tubes are of 
heavy, galvanized iron made by an ordinary tin smith, and consequently the 
expense is not great. The carrier is made of the same material, with a piece 
of leather fastened om one end forming a packing, and in the other end is 
driven a wooden plug to act as a guide and receive the shocks caused by the 
stopping of the carrier at the end ofits journey. A very small amount of air 
is consumed in the transfer of a message, and instead of waiting for a messen- 
ger boy the messages can be delivered in a few seconds from either end of the 
line at any time. Two or three such tubes as this in a large plant might easily 
save the expense and annoyance of a messenger boy and prove a great con- 
venience.—([Railway Review. 


Big Steel Trusses for the Manufactures Building at Chicago. 

The contractors who are putting up the big steel trusses for the roof of the 
Manufactures bnilding are getting ready for the biggest “barn-raising” in 
history There are 27 main trusses, with a span of 380 feet and a height of 211 
feet. They are 14 feet wide at the floor and ten atthe apex. These trusses 
with the eight smaller gable trusses weigh 10,800,000 pounds. The main 
trusses weigh about 350,000 pounds esch, and they are to be raised in position 
from the floor. To handle these great iron structures a “traveler” is being 
constructed on the floor of the building, 50 feet by 260 feet and 120 feet high. 
On top of this “traveler” will be raised a central tower 135 feet high, so that 
the total height of this great lifting arrangement is 255 feet. It will weigh 
720,000 pounds, and over half a million feet of Inmber will be used in its con- 
struction. The floor of the building will not, of course, bear this great weight 
and the “ traveler” will move on a track specially prepared for it. As much as 
is necessary of the floor will be torn up and three rows of piles will be driven 
to support the “traveler.” When the work of raising the trusses is finished, 
this piling will be sawed off and the floor relaid. Another big “traveler” is 
being rigged on the floor of machinery hall to erect theiron work in that 
structure—a task scarcely less difficult. 


The Economy of Compound Engines. 

Mr. Ceoke, in his paper inthe Enagissh Illustrated Magazine, calculates 
that the London & Nerthwestern engines collectively consume 3,095 tons ef 
coal per day. Seeing that compound engines have been proved in actual 
working to consume about eix pounds of coal per mile less than other engines 
on the same work, and that they are daily taking leads without assistance 
which any ether type of engine weuld require two engines to work, it is evi- 
dent that their adoption has been of material advantage to the cempany. 


THE total amount paid out up to February ist, by Treasurer Seeberger 
for the construction and other expenses of the Chicago Exposition, was 


$3,572,891. 
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AMERICAN HIGH SPEED ENGINE. 





[Continued from page 9.] 

which covers and uncovers the ports in pisten on the exhaust side, remain 
open constantly, so that the exhaust is invariable. From the steam-chest it 
passes through the heles in‘the pisten-stem to the inside of the cut-off valve ; 
thence threugh a passage in the piston te ene of the steam-chambers or 
compartments, between the piston and cylinder-head where it ferces the pis- 
ton away from cylinder-head. The stem of the piston isprevented from moving 
in a direct line with the action of the steam, by itsconnection to the crank- 
disk, and is compelled to describe a circle with theaxis of the shaft for its 
center. 

Steam continues to flow into this compartment until communication is 
cut off by the cut-off valve; after which it centinnes to ferce the pisten away 
from the cylinder-head by expansion, until the stroke is completed; er, in 
other werds, until the face of the piston has reached the limit of movement 
away from cylinder-head allowed by the piston-stem, as it is guided in acircle 
around the axis ofthe shaft. The port through which steam has been admitted 
to this compartment is now put into communication, by the main valve, with 
the exhaust passage through the follower-pin and passes out. In the manner 
described, steam is admitted to one compartment, or steam-chamber, after 
another, completing the revolution of the shaft; the time of closing the port 
for admission of steam being controlled by the governor, automatically, so as 
to maintain a uniform speed uuder varying loads and varying steam pressure. 
The main valve also opens communication with one compartment, or steam- 
chamber, after another and controls the admission and exhaust, which remain 
constant or invariable. | 

The more sensitive the action of an engine’s governor the more even the 
speed and the more regular the amount of work accomplished. In the Ameri- 
can high speed engine, the governor has control of the valve almost con- 
stantly and 4,000 shifts are made in one minute enabling it to meet promptly 
all conditions of varying load or steam pressure. The most serious obstacle 
to economy of fuel—the condensation of steam on the internal surfaces of the 
cylinder—is met in this engine by the high rate of speed it attains. The 
inventer lays down the proposition that the higher the speed, the lese the 
condensation, and explains that the increased economy of the compound over 
the simple engine is dne to the saving in cylinder condensation. He claims 
leas condensatien than is the case with slower working engines and that the 
necessity for compounding is correspondingly reduced. The American high 
speed engine is manufactured by the American Engine Co., Bound Brook, N.J. 


A SMOKELESS FURNACE. 





An invention designed to prevent the production of smoke in furnaces for 
steam boilers and secure increased efficiency, along with durability and cheap- 
ness of construction, is that of John Mitchell, of Rochester, N. Y. 

In the accompanying drawings, representing this steam boiler furnace 
Fig. 1 is an elevation, the front of the furnace being removed. Fig. 2 is a 
transverse section on the line 2 2, Fig. 3. Fig.3isaplan. A is the boiler; B, 
the front grate, on which the coal is partly burned or coked; C, the rear 
grate, on which the combustion is completed; D, the bridge-wall, and E E’, 
the descending-fines, through which the volatile or gaseous products of the 
combustion on the front gate are conveyed underneath the rear grate, so as to 
secure their complete cembustion by passing upward through the incandes- 
cent material thereon. 

The grates are placed on the same horizontal level, or so that the com- 
bustible can be transferred from the front to the rear grate, and an opening F 
is formed in the bridge-wall immediately above the grates throngh which the 
coked or partly burned coal is transferred from the front to the rear grate. 
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In practical use the coal is kept piled up on the front grate, so as to close or 
partly close the opening F, thereby compelling the gases and volatile matters 
to pass into the flues E E’ through openings G G’ in the bridge-wall. Provi- 
sion is made for admitting air underneath the rear or secondary grate through 
a suitable draft-opening provided with a damper. The boiler is of any ordi- 
nary type provided with the return flues H. The side walls I I of the boiler 
setting are constructed in any ordinary way of dimensions suitable to the size 
of the boiler, and the rear wall J is placed at such a distance from the rear end 
of the boiler as te permit the products of combustion te pases upward and 
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enter the flues H. K is the front of the boiler, previded with the usual doors, 
and I, the nptake. 

The bridge-wall is provided below the grates with a deor M, through 
which the ashes are removed from underneath the secondary grate. The 
opening F in the bridge-wall above the grate is preferably made in the form of 
an arch, censtructed of any snitable fire-brick N, which are set in two rows 
with broken jeints, as indicated by the full and dotted lines in Fig. 1, se that 
in cape ene or more of the bricks in ene row should be broken or crack off, the 
arch will still be preserved by the bricks of the other row, so that there is no 
gep er opening through which air or gases cau obtain access directly to the 
combustien space above the secondary grate without passing through the 
flues EK E’. Above the arch the bridge wall is continued all the way up to the 
lower side of the boiler or other surface which it is designed te heat, except 
that the openings G GC’ are formed inthe wall, through which the gaseons 
products of the primary combustion obtain access from above the front grate 
to the descending flues E E’, which opeu into the space nnderneath the 
secondary grate. Air is admitted under the secondary grate through a suit- 
able passage previded with a regulating valve or damper. This passage fer s 
single boiler is arranged at one side, as indicated at O, Fig. 2, or for a battery 
of boilers may be placed in the bridge wall below the grates, as shown at 0’ 
Fig. 1, or may enter from the rear, as at O”’, Fig. 3. 

The flues E E’ are built of brick er in any other suitable way, beiag cl 
on all sides, except as they are provided with theopenings G G’, and are 
at their lower ends into the space below the secondary grate. At the inne: 
sides the flues are formed by the walls P P’, which separate the flues from the 
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combustion chamber above the secondary grate. The rear walls of the fine 
Q Q’ extend upward to the boiler. | 

At its rear side the secondary combustion chamber communicates with 
the passage R underneath the boiler and through which the flame and hot 
gases pass to the fines H. 

In the operation of this furnace, the coal, which has been coked or partl; 
burned on the primary grate, is pushed backward frem time te time on to the 
secondary grate through the opening in the bridge wall, so as to keep th 
rear grate uniformly covered with a layer of incandescent combustible. Under 
these circumstances the combnstion on the secondary grate is perfect and the 
smoke or gas from the partial combustion on the primary grate is entirely 
consumed in passing through the fire on the secondary grate, as has beet 
demonstrated by practical use extending over a considerable period of time 

Coking chambers, arranged at the side of a grate and of the combustior 
chamber and provided with a conduit for gases, extending across the front 0! 
and above said grate, were known prior to Mr. Mitchell’s invention. In suck 
construction the coke could be poked ont onto the grate. The inner wall : 
the coking chamber was liable to be speedily burned out. By the constructio 
herewith illustrated, the coking ehamber is placed in front and the grate ( 
directly behind it, the interposed bridge wall being provided with suitabk 
opening, being so related to the two grates that the coke can be pushed 
threugh the front door directly back onto the rear grate; and, further, 
gases from the coking coal are, together with air for combustion, deli 


directly under the rear grate and at both sides thereof, thus more theroug 
distributing them and avoiding also the obstruction of the front of the 
by the conduit above referred to. 

The patent is assigned by Mr. Mitchell to Clark’s Coking & Smo 
Furnace Co., of Rechester. 






Western Travel on the Nickel Plate. 


Numerous letters of oy pant fer infermatien relative to rates and routes te 
the West, received at the General Ticket Office of the New York, Chicago & 
St. Louis Railroad, in Cleveland, O., indicates an increasing desire to seek 
homes in some of the new States recently admitted into the Union. Wits 
fully matured State governments, these ef our people whe contemplate « 
futnre home in the Great West, feel a greater confidence in investing than 
felt nnder their uncertain futures as territorial governments. 

North of Utah and south of the British Possessions the entire distan 
from the Atlantic to the Pacific oceams may be traversed within the boundari 
ef free and independent States of the American Union, In any of these 
of the Great Lakes fertile farming lands may be secured at a nominal cost, an 
with the almost innumerable tewns and cities which from year to year spring 
into opulent existence as if by magic, it is a matter of no surprise that many 
of our most energetic and ambitious citizens become restless and dissatisfied 
in our overcrowded communities, and aspire to enjoy the advantages offered 
not only te the agricultnrist or stockman, but in almost any of the branches ¢! 
industry which spring into successful existence wherever the plow peint is, 
er the miner’s pick lays bare the treasures of the earth. 

Special care has been taken to eupply all ticket offices of the Nickel P: 
with maps and printed information of interest tothose centemplating a ho 
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pany part of the West, and aleo their facitities for ticketing passengers and 
hecking baggage to any pointin the United States, Canada or Mexico, are 
mple. If the information desired is notin possession of the agent when called 
ir, the same will be procured at once, and by telegraph if necessary. Special 
ivantages in rates may be secured at any time by consulting agents of the 
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Until 19 Days from the date o! 
this issue we bee give FREE : 0 
every persen sending in 13 yearly 
sabsccigtlons. paid in advance, 
to the ScrmNTIFIC MACHINIST. 
THIS OPEN-FACED 
CASE, WITH AMEBICAN 
WALTHAM OR —ELGIN 
WORKS, as preferred. Both 
are WARRANTED. No explana- 
tion of these movements is 
necessary. They are known uni- 
versally to be very reliable. The 
editor of this paper has carried 
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A PRACTICAL SUBSTITUTE FOR FORCED TOOLS. 


Especially Tr Sey for the economical use of Self-Hardening Steel. Tools sent on tria, 
ch, if not satisfactory, may be returned to us at our expense. 


MANUFACTURED ONLY BY 


RMSTRONC BROS. TOOL CO., 78 Edgewood Ave. Chicago, Ill. 


Mention this paper. Send for Circular. 
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Passenger Fares Reduced. 

Frequent reductions in fares for the round trip seems to be the order of 
the day at present. In the Northwest or West, the news of the wonderful yield 
of cereals, or some recent development of the vast mineral wealth, sends a 
thrill to the feelings of the average citizen; or in the Southwest or South, 
some marvel of progress in the new industries so rapidly developing, calls 


strongly upon the speculative instincts. 


Circnlars and other information of all reductions are constantly in posses- 
sion of the principal agents of the Nickel Plate. If inquiry is made of any 
agent of the Nickel Plate not fully informed on the subject, the information 
will be procured at once, and by telegraph if necessary. Tickets of any class 
on sale and baggage checked to any destination in the United States, Canada 


or Mexico, at lowest rates. 





Work on the great bridge over the Mississippi river, at Memphis, Tenn., 
is pregressing rapidly. All the spans are completed with the exception of 500 
feet on the Tennessee side. It is stated that the bridge will be open for traffic 


May I. 


The total cost will approach $3 000,000. 





H. C. Frick and Andrew Carnegie are with a party of steel and coke men 


examining the coal fields of old Mexico. 











MISCELLANEOUS. 


Machinery. 


ARTLETT Machine enops 6s to 69 South 

Water street, near N.Y. P. & O a ab 
Mill Machinery of every description. Tele- 
phone 1123, Cleveland, O. 


OLL, WM., Mfr. of Light Machinery and 
Metal Patterns. 57 Center st., Cl’vi’d, O. 


HAFTING STRAIGTENERS, 
J. H. Wells, Tampa, Fla. 


E assist inventors to develop their in- 

ventions Brass, Copper, Steel and 
Iron work. Union Machine & Electric Co., 
Cleveland, O. 





See 
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Castings. 





ASTINGS for small and medium-sized 
vertical engines. Humphery's Foundry, 
Bellefontaine, Ohio. 


| | IGH grade stove plateand light gray iron 
castings The Walworth Kun Foundry 
Co., §97-899 Empress St., Cleveland, O. 








Flue Welding. 


FIJX’'S SONS’ Steam Flue Welding Works. 
e Dealers in new and second-hand boiler 
flues, cor. Leonard and Winter Sts., Cleve- 
land, O. 
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Wanted. 


GENTS for the Machinists’ Hand- book 

on lathe screw cutting, figuring speeds 

Setting valves: etc. etc. Price 50 cents - 
zer & Bynon. Sayre Pa. 


SEBASTIAN-MAWY CO.’S &” x 20” Foot 

Power, Screw Cutting Lathe, fair order 

and ch ap. Might use other makes and sizes, 
. E. Gaylord, Brookings, So. Dak. 


INNGINEERS or those familiar with steam 
wanted for the HINE ELIminaror (see 
advertisement). Address Hine Eliminator 
Co., 108 Liberty St., New York. 


GENTS wanted, for the Globe Automatic 
Injectors. also for Globe Double Glen 
Sight Feed Lubricator. Sent on trial to re- 
sponsible p:-rties. For particulars, address, 
Cc. E. McCombs, 37 8. Water St., Clevelana, O. 
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For Sale. 


A N old established device for removing 
flues from boilers. Is being used in 
eading shope A fortunein it. Can be pur- 

chased reasonably. Address, Vance Tube Cut- 

ter Co., Geneva, N. Y. 


AN INTRODUCTION 


to the through car service of the Wisconsin Cen- 
tral Lines and Northern Pacific Railroad is un- 
necessary. Its advantages and conveniences 
have been fully established. It is the only route 
to the Pacific coast over which both Pullman Ves- 
tibuled first-class and Pullman Tourist Cars are 
operated from Chicago via St. Paul without 
change. Through trains leave Chicago every 
day at ro4as p.m. The traveler via this route 
passes through the most picturesque, interesting 
and prosperous belt of country in the Western 

There is scene with most strikin 
contrasts that range from the rolling prairie an 
the pine forest level to the wildest passes of the 
wildest mountains in the world. _ 

There is a series of the noblest cities, towns and 
villages of every variety and size, from the ham- 
let or the tiny farm, upward; the richest mines 
in the world; the greenest and most lasting 
pasturage ; the wildest scenery on the continent ; 
canons as weird as a nightmare ; hills, snows and 
peaks startling in the magnificence of their beauty 
and a perfection of comfort in traveling that has 
never boca surpassed. : 

Fast train via the Wisconsin Central Lines for 
St. Paul, Minneapolis, Ashland and Duluth leaves 
Chicago at 5.45 P.M. daily with Pullman Vesti- 
buled Sleepers and the Central’s famous dining 
cars attached, 








ROSE'S 


Mechanical Drawing 


SELF-TAUCHT. 


Fourth Edition, thoroughly 
and corrected. 





revised 





Mechanical Drawing Self-Taught: Com- 
prising Instructions in the Selection and Prepara- 
tion of Drawing Instruments, Elementary In- 
struction in Practical Mechanical Drawing; to- 
gether with Examples in Simple Geometry 
and ae Naresh A echanism, including Screw 
Threads, Gear Wheels, Mechanical Motions, En- 
gines and Boilers. By Joshua Rose, M. E. Iilus- 
trated by 330 engravings. Fourth edition, thor- 
oughly revised and corrected. 8vo. Price, $4.00 


BY THE SAME AUTHOR. 

Mosern Steam Engines.—An elementary 
treatise upon the Steam Engine, written in plain 
language, for use in the workshop as well as in 
drawing office ; ving full explanations of the 
construction of Modern Steam Engines, including 
diagrams showing their actual operation; to- 
gether with complete but simple explanations of 
the operations of various kinds of valves, valve 
motions, link motions, etc., thereby enabling the 
ordinary engineer to clearly understand the 
principles involved in their construction and use, 
and to plot out their movements upon the draw- 
ing board By Joshua Rose, M. E. Illustrated 
by 42a engravings In one volume, quarto, 32: 
pages. Frice...  —— ......0. Simeeuedeounnd coccsree, BG.00 

Vhe Complete Practical Machinist, 
Embracing Lathe Work, Vise Work, Drills and 
Drilling, ‘laps and Dies, Hardening and Temper- 
ing, the Making and Use of Tools, Tool Grinding, 
Marking Out Work, etc. By Joshua Rose, M. E. 
Illustrated by 356 engravings. Fifteenth Edition, 
thoroughly revised and in great part rewritten. 
12M0, 539 pares. PMCOo.. 50 siadebines eauaceis ses $2.50 

The Siide Valve Practically Explained. 
Embracing Simple and Complete Practical Dem- 
onstrations of the Operation of each element in a 
Slide Valve Movement By Joshua Rose, M. E. 
Illustrated by P Snerar nas: 12mo. Price.81.00 

Suam hoilers. A Practical Treatise on 
Boiler Construction and Examination. For the 
use of Practical Boiler Makers, Boiler Users 
and Inspectors; and en bracing in plain figures 
all the Calculations necessary in Designing and 
Classifying Steam Boilers. by Joshua Rose, M. 
E. illustrated by 73 engravings. 8vo. 250 pages. 
PYIG@ 50:2 .- .- Givacsnesvonsvsccla. vest aatarsonestouanes 82.50. 

BD [lustrated circulars, eiving the full tables 
of contents of all the above works, sent free to 
any one who will apply. 

em The above or any of our Books ave sent by 
matl, free of postage, at the publication prices, to 
any address tn the world. 

a Our new revised Descriptive Catalogue of 
Practical and Scientific Books, 88 pages, 8v0. and 
our Catalogue of Books on Steam and the Steam 
Lugine, Mechanics, Machinery and Dynamical 
Exgineering, and other (Catalogues, the whole 
covering every branch of Science applied to the 
Arts, sent free and free of postage to any one tn 
pried part of the world who will furnish his ad- 

ress. 


HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers & Importers, 
%10 Walnut St., Philadelphia, Pa.,U.8.A. 
SS a a ae a TE EET 


GEAR WHEELS AND 
Gear Cutting Machines. 
Send for 1892 Catalogue. 


Lexington Gear Works, 
37 Bank St., Lexiug'on, Mass. 





Rubber Stamps and Type. 


fF\AYLOK BRUS. CO., Cleveland, O., man: 

ufacturers of Rubber Stamps, Type and 
Figures, Seals, Stencils, Steel Stamps, etc. 
Circular free. Taylor Bros & Co., 82 Superior 
st. (Atwater Block), Cleveland. fake elevator. 


Brick Machinery. 


RICK CAKS, 48 Styles, of new and im- 
toved patterns. Walworth Kun Foundry 
Co., Cleveland, O. 








IRON 
CASTINGS 





We melt a high grade of soft, tough 

irun, and make castings for all purroses. 
Write us for estimates. 
oney. 


WALWORTH RUN FOUNDRY CO.. 


We will save you 


897-899 Empress St., Cleveland, 0. 


ai way” Mention this paper. 
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Instantaneous © Electric Lighter. 


PRICE, $5.00. 











ESTABLISHED 1867. 


E, Harrington, Son & Co., 


Werks and effice: 


1500 Pennsylvania Ave., | 


Philadelphia, Pa. 


Lathes, Planers, Drill Presses, etc. 
Patent Double Chain Screw Hoists, 
Overhead Tramway-8witch, etc. 


Gear Cutting‘a Specialty. 


WESTERN ELECTRICIAN. 


PUBLISHED EVERY SATURDAY, | $0250 198 evrirvoirs, 83 472" 
At 6 Lakeside Building, Chicago. 


SINGLE COPIES - - 10 cem£s. 
40 Handsomely Illustrated Pages Weekly. 


THE WESTERN ELECTRICIAN 


Is the only generat electrical paper published in the West. It is the brightest, the handsom- 
est, the newsiest, the best electrical journal published. 

No one interested in electrical work should be without it. In it« departments it gives to 
its readers the latset news, condensed and arranged in the most attractive manner. 

Its special avd general articles are of a high order. No electric light or power station, no 
telephone station, no telegraph office, no manufacturer of electrical goods, in fact no person | 
in any way interested in electricity’s rapid advance, should be without it. 


THE WESTERN ELECTRICIAN 


May be ordered through news dealers, or will be sent direct to any address on receipt of the 
the subscription price. Address, 


WESTERN ELECTRICIAN, 


6 Lakeside Bullding, 7 - - CHICAGO, ILL.. U. S.A. 
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Electricity Generated by Chemical Action. A Handseme Ornament for Table, Mantle or Counters. Improved Screw 
beat illustration represents our Erzcraic Licwtsr, and is one-half its actual size. It is complete Cutting Foot L AT bt E S 
in itself—requires no extra Power Wires or Connections. The current of Electricity is gener- and Power 


ated by Chemical Action. It occupies the space of but S1x SQUARE Incnes. The construction is 
simple in the extreme. It can be taken to pieces at will, and just as easily readjusted. A Child can 
Operate Ht. Simply by pressing the Centre Rod, the Current of Electricity is generated, and the 
light is instantanceus. . 

ECONOMY -—The material to charge the Battery can be obtained at any drug store at a 
cost of Ten Cents and will run 30 to 60 days. Any part can be replaced at a cost not exceeding ‘len 
Cents. Aside from its use as a sapnice this apparatus does away with the use of matches and the 
dangerousresults and disagreeable odors arising from same. We have taken especial care in the 


Drill Presses, Shapers, Band, Circular 
and Scroll Saws. Machinists’ Tools and 
Binpites. Lathes on trial. Catalogue 
mailed on application. 


THE SEBASTIAN-MAY CO., t 
Bh North St. SIDNEY, OHIO. «| 





manufacture of these Electric Lighting Batteries, they are handsomely constructed in nickel plate : - GENERAL AGENTS, 6 = 
and highly ornamental and will take a prominent place among the bric-a-brac of Reception Rooms, | Mention this paper. MONTGOMERY & CO., 106 Fulton St., WN. Y. 
Parlors, Etc. aa” Full directions and one charge for the aber y accom ny each apparatus. 
All orders for less than $20.00 must be accompanied by Postal Express Money Order or by Draft 
on New York. Goods shipped C. (). D. on receipt of Twenty per cent. emittances with order TOR 


save return charges.) LIBERAL DISCOUNTS TO TRADE AND AGENTS. 
We desire reliable representatives in every State in the Union, and invite correspondence on the 


subject. BARR ELECTRIC MANUFACTURING COMPANY, 
(Incorporated under the Laws of the State of New York), 


17 and 19 Broadway, New York. 


ELECTRIC LIGHTING APPARATUS 


BEARINGS, SOLDERING IRONS, COMMUTATOR SEGMENTS, BRUSHES, 


or any place where wear is rapid, use only, 


TEMPERED JOPPER. 


made without alloys or blowholes. Three times the wear guaranteed. 


Eureka Tempered Copper Co., 


NORTH EAST. PA. 
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. > son, and fifty acres adjoi 
Line Trains ing, suitable for Pound wollilue mine 
Running between | Lumber Yards, or any large business demand, 


a 
: Sa : ing river, freight and railroad facilities. 
Pullman's Finest I dete ta » | West-Shore R. R. runs through it. Millions 
Perfected ndianapelis, | of cubic yards of brick-tempering sand an4 


Safety Chicage, | molding sand. Also villa sites unsurpassed. 
Vestibuled 0 St. Louis, | Whole property for sale—a bargain—by Ex 


: utors of the Estate. 
site eee PHILIP VERPLANCK, Yonkers, N. ¥. 
Wi 


Dining Cars, Detroit. 


between arth, «= Chetwose | DEAN'S PATENT ADJUSTABLE 


Indianapolis Cincinnati 


and oe T-Sauares. 
Chicago. Keokuk. 
BEST 


T-SQUARE 
MADE. 


Agents Wanted. 
For sale by dealers in all the princips! 


| cities. Circulars on application. P'To any 
| person pashcigla eeareee with six cents in 
| FORREST SILVER BRONZE PACKING. fonue together with one of our special “PAD 










The Brush Electric Company, 


CLEVELAND, OHIO. 


Chapman Portable Forge Wks., 


BOX 279, 


WHITE PIGEON, MICH, 








“ Valve - Oleine. © 


675° FIRE TESTS. 


ASTER MECHAN- 
{CS, Purchasing A- 
gents, Engineers and Prac- 
tical Builders of costly 
steam plants, locomotives, 
etc. will be pleased toknow 
that a Lubricant is now 
produced of such extra- 
ordinary high fire test as 
to make it proof against the great heat to 
which it is subjected, and is therefore a 
PERFECT Lubricator where products of 
lower grade and fire tests pass off at once; 
leaving the parts subject to wear, or greatly 
increasing the consumption of oil. 

** Valve-Oleine’’ is product in the highest 
state of filtration, is of the greatest viscos- 
ity, is entirely free from all acids, and ab- 
solutely non-corrosive, and with¢ut doubt 
the finest and most thoroughly reliable 
Cylinder Lubricant now on the market, and 
will naturally lubricate 200 to 300 per cent. 
more than products of lower tests 

@@It is not only the best but the most 





—MANUFACTURE— 


Double treadle and 
clutch Emery Grinder 
and polisher. Friction 
Clutches for foot and 
hand power machines, 
Right or clutches for 
sale to manufacturers. 
A line of Portable 
Forges and blowers 


at special imtroduc- ,; CINCINNATI, Oo. 


tion prices. 
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T-Squares. JUST THE ARTICLE YOU WANT 
Applied to any ON YOUR ESE. 


stuffing box without WM. NM. WIONROE, | 





VEE arseconnece rn 2 
economical lubricant. peers and water- SOLICITOR & COUNSELOR, City Hall, E. i: DEANE, Sole Manufacturer, 
Manufacture and sale controlled exclu- ticht without theaid 
sively by of soft packing un- Room 6. Holvoke, Mass. 
der highest steam 
= a al 
TME : pressure and piston 
6 ® | " velocity Automatic, FROM 1-4 TO 16,000 LBS. WEICHT. 
Reliance (i & Grease 00 “yy admits of ex: essive True to pattern, sonnd, solid, free from blow-holes and ea 
"y \ vibrations, lashing unequaled strength. 
gu | and crowding of rod Stronger and mure durable than iron forgings {n any pe 
ava does not bind, eco- sition, or fur any service whatever. 
Cleveland, O. | | ¥ 60,000 CRANK SHAFTS and 50,000 GEAR WHEELS ef 
y | 2 this steel, now running, prove this. 





aaa nomical, guaranteed 
, WY | iB . to outlast all other Cc : R 
we aa i oe | (ol ) Il ¢ rossheads, Rockers, Piston-Heads, etc., for otives. 
AGENTS WANTED EVERYWHERE. al & packing. Used by STEEL CASTINGS of every description. si 
Write for FULL PART ICULARS and ae - eres argent Iron Send forcirculars and prices to 
our new CATALOGUE of large line of orks, Steamships and Electric Light Compan. | 
products. SAMPLES ARE FREE. | ies for years alloverthe world. Agents Wanted CHESTER STEEL CASTINGS 60., 
Kverywhere. References. WORKS: OFFICE ; | 
a ie aia Bis aw OK | D cuesten, Pa.}407 LIBERTY ST, PHILADELPHIA, Pie 
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STAKKETT’S 





‘. 8S. STARRETT, 









Skilled mechanics 
prefer them. .. Live 


dealers sell them. . 


Send for Catalogue. 








ATHOL, MASS., U. S. A. 








hen You Travel West Always Go via 


ST 





#@ Pullman Palace Sleeping and Parlor Car 
Route. 


tgant Reclining Chair Cars (seats free) on Day 
Trains. 


direct line from Sandusky and all points East 
Indianapolis, Michigan City, Peoria, St. Louis, 


nsas City, enver, Portland and San 
ancisco. 


the only line which takes you through the 
tat Gas and Oil fields of Indiana and Ohio. 


jirect_ connections in Union Depots at all 


nts, Through tickets and b e checked to 
r points in United States or Canata; ° 


or further particulars call on or address 

C PARKER, Cc. F. DALY, 

Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


eveland, Cin., Chicago & St. Louis R’y. 


BIG FOUR ROUTE. 





Effective Jan. 25. Depart. 

0.17C.,C 1. & St. L., S. W. Lt’d. ....* 4oza m 
0. 3Columbus, Cin. & Ind. Ex...... 7o0am 
0. 23 Cleve., Lorain & Wheel. Ex..... 615am 
», 7Col., Cin. Ind. & St. Louis Ex...12 10 pm 
0. 27 Col., Mass. & Uhr’ville Ex...... 400pm 
D. 9Col., Cim. & Ind. Bx......ccccesseese * 800p m 
Arrive 

d. 8Cin., Col. & Imd. Ex.......cccesse * 730am 
». 26 Col., Uhr’ville & Mass. Ex...... 1045am 
». 12 Col., Cin. Ind. St. Louis. Ex...* 1 50pm 
d. 24 Wheeling Exx........scccccssssssssceees 630pm 


». 2Columbus, Cin. & Ind. Ex...... 7 

». 18 Col., Cin., Ind. & St. L. Lt’d...* 20am 

Nos. 3 and g will run to Cincinnati via 

llumbus. No. 9, leaving at 8 p. m., will 

ive sleeper for Cincinnati and Indianapolis, 
artures from South Water Street station 

‘¢ minutes later and arrivals five minutes 

rlier than above. 

nap and 17 will not stop at South Water 

eet. 


‘Daily; other trains daily except Sunday. 
ITY TICKET OFFICE, 173 SUPERIOR ST. 


Cleveland, Lorain & Wheeling R. R. 
In EFFECT Nov. 15th. 1890. 


Depart 
t Uhrichsville and Bellaire.............. 6:15 a m 
Ti MSICHOVIILG: 5c cesicaceneascnknvstsoueiocsics 4:00 p m 

Arrive 
Om Uhrichsville ..........ccccoscscssscceees 5am 
om Bellaire and Uhrichsville......... - 6:20 p m 


J. F. TOWNSEND, 
GENERAL TRAFFIC AGENT 


A 
Keep Your Tools Sharp 


BY USING 


ood Grindstones. 


Send for our Catalogue G showing 
all kinds of mounted stone. 


The Cleveland Stone CO., 


36 Wilshire Bldg., 
LEVELAND, - - OHIO. 


IAN DUZEN'S 2" PUMP 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 
Always ready.All brass. Every Pump 

Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 


TheVAN DUZEN & TIFT CO. 


(PUMP DEPARTMENT) 
CINCINNATI, O. 













WHERE DOLLARS 
‘ARE MADE 





THE LINE OF THE QUEEN & CRESCENT 
ROUTE THROUGH KENTUCKY, TENNES- 
SEE, ALABAMA, MISSISSIPPI anp 


LOUISIANA 
OFFERS GREATER OPPORTUNITIES TO 


SETTLERS, 





MANUFACTURERS - AND - GENERAL 


BUSINESS ENTERPRISES 
than any other part of the U.S. Vast bodies of 


COAL, IRON, TIMBER AND FARM LANDS, 


also THOUSANDS OF ACRES OF LONG 
LEAF YELLOW PINE for sale cheap. 


This road runs through the thriving towns 
of Lexington, Danville and Somerset, Ky.; 
Rockwood, Harriman and Chattanooga, 
Tenn.; Ft. Payne, Attalla, Birmingham, and 
Tuscaloosa, Ala.; Meridian, Hattiesburg, 
ackson and Vicksburg, Miss.; New Orleans 
lhi Monroe and Shreveport, La. Some of 
the new towns will donate money and land to lo- 
cate Manufacturing enterprises. 


The R. R. Co. will make low rates 
for Passengers and Freight, and afford 
investors every opportunity to :ex- 
amine the different localities. If nec- 
essary will send a representative with 
the party. 











Full particulars, and any required informa- 
tion, will be sent by mail on application to 


D. G. EDWARDS, 


G. P. & T. Agt., Q.&C. Route, 
CINCINNATI, O. 


LAND-SEEKERS. 


It will be of interest to those contemplating set- 
tling in the Northwest, to know that the choicest 
farming and timber lands in Wisconsin are tribu- 
tary to the Wisconsin Central Lines. Settlers on 
these lands have all the advantages of healthful 
climate, good market facilities, abundance of fuel 
and batdiny material, pure and sparkling drink- 
ing water, and other important benefits which 
cannot be enjoyed on the praries of the West. No 
droughts, no cyclones, no grasshopper plague 
and no fever and ague, Nowis the time to select 
choice land at low prices. Wisconsin is consider- 
ed one of the most prosperous States in the Union. 
Located directly on the Wisconsin Central Lines 
in the State are thriving cities of Burlington, 
Waukesha, Fond du Lac, (shkosh, Neenah, 
Menasha, Waupaca, Stevens Point, Marshfield 
Chippewa Falls, Eau Claire, New Richmond and 
Ashland. 

For tickets, time tables,maps and full informa- 
tion apply to I. D. Campbell, D. P. A. Wiscon- 
sin Central Lines, Cleveland, O, orto Jas. C. 
Pond, General Passenger and Ticket Agent, 
Chicago, Ill. 


ge ahd oe ed LN ‘ele 


M.D. & L. L. LEGCETT, 
Attorneys at Patent Law. 


Patents obtained in the United States and 
in n countries, 








Center Crank Engine. 


BEST MADE. 


LOWEST PRICE, 


ne ak yy SEL rene EES EBC. $82.50 
PNB Bike, Bio ciescastnesinitemnedntiecatccinvketens 0.00 

a ha hah PRP RE EERE RISES AERA 102.00 
RB Rs Ses ccpccacastancarsenssutnish Sidentsone 125.00 


THE CLOBE MACHINE WORKS. 


137-139 W. Second S8t., CINCINNATI, O. 





MINERAL WOOL is absolutel 


indestructible by heat. It is FIRE, FROST and VERMIN PROOF. 


It has no equal as an insulator for COLD STORAGE Houses, REFRIGERATORS and REFRIGER- 
ATOR CARS. It is the most PERFECT DEAFENER for floors, partitions, etc. It is adapted 
for HOTELS, HOSPITALS, SCHOOL HOUSES, DWELLINGS, APARTMENT HOUSES and FLATS. 


TAR 
MINERAL WOOL [ef 
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MINERAL WOOL SECTIONAL COVERING for STEAM and COLD water pipes 
guaranteed in every particular. We makeas 
GUARANTEE satisfaction. Send for one of our illustrated pamphlets, with fu 


conductor, and is 


has no equal as a non- 
in Pi oven ae: and 
description of 


alt 


Mineral Wool and its uses. For samples, estimates and trade discounts address 


WESTERN MINERAL WOOL CoO., 


287 THE ARCADE, CLEVELAND, O 


118 CHESTNUT ST., ST. Louis, Mo. 


182 Hast JACKSON Sr., CHrcaGo, ILL. 





BOMOooL OF 


Vf 


—_ 


CMM 


rvision of C. W. Richards, a practical draftsman of. 


Open the entire year. Under the su 


experience. Careful private instruction to each pupil. Write for 
ee th J. CATON, Manager, a Euclid Ave., 


TWO BOOKS 


—FOR— 


Foundrymen. 


AMEhICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contnin- 
ing a Practical Treatise upon the 
- management of Cupolas and 
the Melting of Iron. 


Wesi’s Moulder’s Text-Book 


Belug Part I of American Foundry Practice 


Presenting best methods and original rules 
for obtainin B good, sound, clean crstings, and 
giviug detailed description forms ing moulds 

tiring skill and experience. 
“Riso contais.ingapracticaltre ise upon the 
construction of cranes and cupe.as, and the 
melting of iron and scrap steel in ires 
fourdries. Hither of the above books wil’ be 
sent by mail, postage paid, $2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 





i i you wantto keep posted on the keenest 
spurts of original genius expurgated ju- 
diciously and innumerable foretastes of heav- 
en en oyee by each patron resuscitated with 
exped! on for a nominal compensation ot $1.00 
subscription per year for a forty-eight column 
all home printed mechanical inventive alumi- 
nated scientific journal. Vol. II. No.9 with 
the AGENTS’ CALL free; published the ist and 
Isth of each month, together 50,000 copies. 

est Advertising 1 cent P gi word Agents’ 
Directory, your name and address io cents 
each insertion cash with copy of each paper. 
The AGENTs’ CaLt is a fearless amateur jour- 
nal, chuckfull of genuine straight tips for 
bread winners, agents and advertisers anda 
wholly terror to frauds. ‘two papers one year 
with two pure Aluminurn souvenirs coniain- 
ing the Lord’s pers for only $1. Address 
THE ALUMINUM AGE PUBLISHING Co., 


rticulars, 
eveland, Ohio. 


Electrical Specialties. 


UY your electrical specialties from J. F. 

Rogers. Look at these prices : 1-16 H. P. 

r10 volt motor with resistance lamp only $11.00, 

Electric bell outfits, $2.00 to $3.25. Six-candle 

power electric lighting outfit complete, only 
$8.00. Send stamp for circulars. 


J. F. ROCERS, 


Successors to the Standard Novelty Co., 
Ravenswood, Dl, 


PENSIONS. 


MILO B. STEVENS & CO., 


ATTORNEYS & SOLICITORS. 

3 years army service; 26 years practice 
The Arcade, CLEVELAND, 0 

Main Office. WASHINGTON, D. C. 


ACENTS WANTED ON SALARY 


or commission, to handle the new Patent 
Chemical Ink Erasing Pencil. The quickest 
and greatest selling novelty ever produced. 
Erases ink thoroughly in two seconds. No 
abrasion of paper. Works like magic. 200 to 
500 per cent. profit. One Agent's sales 
amounted to $620 in six days. Another $32 in 
two houts. Previous experience not neces- 
sary. For terms and full particulars, address, 
The Monroe Eraser M’f'g Co., La Crosse, Wis. 


X 243- 








Valley Rattway. 
Vor AKRON, LanTunm anD MARIBTTA. 
Depot oot South Water Street. 
Depart. Arrive. 
Valley Junction Mail.........% 25am ‘“%Sgopm 
Chicago Express ......... wee S3Z5AM F:000pm 
Marietta Express.............. flligam 235 pm 





Balto. & Wash. Stas 2 oopm *%1025a m 
Cleve. and Canton rem 18 20a m 
*Daily. fDaily, except Sunday. 
I. T. JOHNSON, J. B. CavEnN, 
Gen. Supt. Gen. Pass. Agt. 
Elevators, 
Dumb-Walt 
Hatchwa 
Out ard 


Portable He'stivrg 
Machires, Etc. 
Quick and easy running 
Cheap, Strong, Durable 





Send for catalogue. 
ENERGY MFG. CO., 
—~Philadelphia Pa. 
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VALLEY PUMP { 


Easthampton, Mass. 


AEN Es?” 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages The speed can be instantly 
changed from o to 1600 without stopping or shifting belts. Power 
applied can be graduated to drive with equal safety the smallest 
or largest drills within its range—a wonderful economy in time 
and great saving in drill breakage. Send for catalogue. 


2 BY 2 FLAT TURRET 










Single and Duplex. Also Buy 
Plunger, Acme and A. FC 
Fly Wheel Pumps. 





Send for catalogue. 


JONES & LAMSON MACHINE CO., 
Lock box 61, Springfield, Vt., U. A. 8. 


MECHANICS’ HANDY APRON DIETZ GANG & COMPANY, 


Pr MANUFACTURERS OF 


| 
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Ly Patent Machinists’ Tools, 
: a 
a 





(2) 920 Ruby S8t., ROCKFORD, ILL. 


ES 


\ 


Is adjustable | 
and will fit 
any man, 
large or small 
Made of can- | 
vas and will | 
wear a life- | 
time. Sam- 













fi Ke Radial Drills, 
t je Lathes and 








pies by mel - = Pe Shapers, a = With N PATE NTED. 7 
cents post | —@— (> =~ | 
paid. Agents | a Specialty. | ted Fate 


wanted in 
every shop. T his IS c u t Ss sho ows Fine Ijlustrated Circulars and Catalogue sent BP ADFOR p MILL C0 
Liberal i on Application. 


dueements OU New Patent Write us Before Buying and Save Money. 8th & Evans, CINCINNATI. OF 


offered P netoerern. and Prices on applica 


Write quick. 21-inch Engine pietz, GANG &CO., — 
Teas | Lathe. 56-58 Plum St,, Cincinnati, O. D ixO N’S ' 


Mention this paper. 


| BELT DRESSING 





























CLEVELAND FHE-LOOGE GUAVIS.  \isccedeecus co ce ces w 
2 NOVELTY MACHINE TODL.CO.. \ccss eau 
COMPANY, ——————— | JOS. DIXON CRUCIBLE CO.. Jersey City, N. J 
Room 4or WORKS, CINCINNATI, OHIO. 
craks Alig Extra Quick Stroke. | Engi ness Boi | ers 


Ram has long bearing. | NEW AND SECOND-HAND. 
Stroke changed while running. \ Mast totveneet sines fir eer kind 
Graduated Head. siogue xed ben Rtg pt nga pe es 
Graduated Swivel Vise. aie SPEER Se Ea as "pen ioathin: col 


CvLEVELAND.O. 


The Universal Radial Drill Co., 


CINCINNATI, O. 


Turret Chuckine | athes. 
3) EXTRA HEAVY. 











Vv ise furnished with centres. 


Pat.KEY-SEAT SETTING GAY 


PATENT UNIVERSAL SCGREW-CUTTING 


Accurate work at long stroke. SEPTn Abece oho CER 

=" 2 Ta tas srt 

Seis. — =z). =~ Complete line improved standard machine tools. J-WYKE ACO TWIST DRIL Al | 
Improved 15 and 20 Inch Crank Shaper. Mention this paper. swemachinists, Tools. E. BOSTON, MASS. S a 








E achable box table. 





| 
Swings 20”, 25” and 30”, with friction heads 


SECON D-HAN YD STEVENS PATENT | STEVENS PATENT 


Reliable Inside Calipers. No.5! | Combination Gauge. No. 58 
PLANERS, 


















_ With Right and Left Hand Screw. Scratch and Depth Gauge combined. 


These Calipers have two tension screws add-| The cut shows this used as a Depth 
ed, thereby removing all back lash, making | Gauge. Can also be used as a Sur- 
them perfectly reliable. face or Scratch Gaugo. 














Price, per pair. Price, per puir.. . 22.0) 
3a" x 32’ x8 ft. Whitcomb. Condition, first clase. 5inch ON ROR RI AEE NS lites eer te T 0 0 LS. aarevEcnaT . 
26" x 26” x 6 ft. Pond. Condition, first class. 
26” x 26’ x 8 ft. Fitchburg. Condition Ar. STEVENS SaTENT ATENT 
aq x 24" x4 ft. Putnam. Condition, rpc CIAee nee SPRING SCREW IDEAL. 
16’ x 16 x2 ft. Lathe & Morse, Cran ondition, rst class. | 
These are bargains and ‘o make sure of it addre ss, THREAD CA LI Pp E RS. P Et N NCI L. : Div | D E RS, : 
en : tpaid. & 
CO MP ANY, deal, No. 64. $MM OIF see SLT | 
Price, gue mail, postpaid. Our goods excel, for neatness and fine f° 
hi 3inch . . $1.00 | 5 inch.. .-$1.3 | finish, any other make. 
Z fa 2G De th Gau es, Ideal and Learn yf bee a 
Ne. & South Water St., Cleveland, Chio. Ideal Bur ace Gauges, Depth Gi ge s, Idea! and L ‘Spring lors and Calipers, 
Mention this paper. J. STEVENS ABMs & TOOL CO., P. O bee wie Ghicpee Falls, Mase. 







Sieataecacseanal IRON PLANERS Ie. 


‘The LongiAllstatter Co.,"x-~| Kay Seating Machines, Upright Drilis 
va 


Power Punching 
—-—AND— 


‘Shearing Machinery. A Specialty. 


—SEND FOR LIST OF— 


NEW AND SECOND-HANO LATHES, 


Planers, Drilis, g 


OR ANYTHING IN MACHINISTS’ TOOLS OR SUPPLIES, j=, Sune 








Double, Single, Mori- 
zontal, Multiple 
Automatic 
Spacing, Etc., Etc. 

Ment on this paper. 








-_ 


W.P. DAVIS, Rochester, N.Y. Missa 


Mention this paper. Mention this paper. Mention this paper. Mention thia Dee 


CADY MFG. CO., 


—MANUFACTURERS OF— 


CADY 


Improved Presses, 
cum. | AGENTS WANTED 
Straighteners and 
Cutters, Special Ma- | Sa naaees ieee ener 


chinery for cutting For the GLOBE AUTOMATIC INJECTOR 
and forming Wire 
ta, Compact, Simpleand Durable. All parts are interchangeable. Will work from 25 to 

y re a ea be. pressure. Also for Globe Doule Glass Sight Feed Lubricator, the best on the market. - 


Cleveland, 0. C. E.. McCOMBS, 37 So. Water St. Cleveland. 0. 
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ELECTRIC CRANES AT THE GRANT LOCOMOTIVE WORKS.—(See page 13.) 
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De-magnetizing a Watch. 
EDITOR SCIENTIFIC MACHINIST : , 
| I have a question which I wish some one would answer in your paper. 
How long would it take to de-magnetize a watch, and how is it done? A 
Joun S. 











The Largest Steam Hammer. 
EDITOR SCIENTIFIC MACHINIST : 

The reply to question 338 (Jimmy Nelson, Tarrytown, N. Y.), I 
presume was given without taking into consideration the steam hammer 
put up by the Bethlehem Iron Co., Bethlehem, Pa. If I was correctly 
informed last Summer, when I was in their works, this hammer strikes a 
blow of between 250 and 300 tons. Itis used in the forging of armor 
plates, etc. | C. W. Rick. 





More About Cutting Speeds. 
EDITOR SCIRNTIFIC MACHINIST : 

In reply to an article by J. J. Sand under the heading, ‘‘ More about 
cutting speeds,” published some time ago, I will say I was deeply inter- 
ested with the subject and set my wits to work to overcome the trouble, or 
in other words, to run a lathe at more than eight speeds, and as a result I 
have got a little model that gives 16 perfect speeds, without the use of fric- 
tion pulley, except the two now in use on all lathes, or gears, the secret 
lying in the cone pulley on the counter. This is not an expansion pulley, 
and I use the same length of belt to get the 16 speeds. It is operated by 
a lever, is very simple to understand, 1s reliable and durable. 

Now, perhaps Mr. J. J. Sand will suggest a way in which a man with- 
out means, living out in the country, can get any benefit from such an 
invention. I would be pleased to hear from Mr. J. J. Sand, and will watch 
his answer with interest. J. E. Smitu. 





A Device for the Engine Room. 
EDITOR SCIENTIFIC MACHINIST: 

I send herewith the sketch of a little contrivance, that is very handy 
to use on certain engines. [It consists of a piece of wood from two to 
three inches thick and as long as may be necessary, beveled about half its 
thickness at each end on the upper side. No sketch is necessary to under- 
stand it.—Ep.] It can be made of walnut or any hard wood with a com- 
mon round-headed screw at each end and a longer screw in the center, 
which can be screwed up or down to suit the occasion. It is used to 
adjust-the piston rod so as to cause it to run parallel to the guides, and 
can be used only on engines with wrought-iron frame, or the old-fashioned 
box frame with guides bolted to the frame. Itissosimple that no expla- 
nation of how to use it is needed. The one the writer first used was a strip 
of pine split off from a pine b8ard with a coal hammer, with three wire nails 
driven through it. W. S. 


Welding Boiler Tubes—A Question for Readers. 
EDITOR SCIENTIFIC MACHINIST : 

Some time ago some one inquired how to weld boiler tubes in a com- 
mon blacksmith’s forge. Here is a very good way in which that can be 
done : 

Enlarge one end of the shortest piece, and one end of the long piece 
make smaller, then telescope the two about 34 of aninch. Now, get .an 
iron shaft as large as will go into the tube and lay across the forge with the 
tube slipped over it. Block the shaft up so that the tube will hang down 
from the top of the shaft. By such an arrangement the inside of the tube 
will be smooth for a scraper, while if there was no shaft used the inside 
would be rough and a scraper could not be used to advantage. 

When the tube gets to a welding heat strike on the end of the short 
piece first, with a heavy hammer, then with a light and broad-faced ham- 
mer make the weld. Borax can be used to good advantage, but it is not 
necessary. The next thing is to test the tube, which can be done in the 
following manner: Drive a plug in one end of the tube, stand it up on 
that end, and fill it up with water. If it does not leak the job is well done, 
and if it does, weld it over again. 

Will some reader tell me how to make a good pipe center, something 
better than the solid cast iron one which gets cut up after being used a few 
times? A. J. Kntava. 


Planer Tables High in the Middle. 

EDITOR SCIENTIFIC MACHINIST : 

In answer to ‘‘ Reader,” Cincinnati, O., I have to say as fellows: 

It is not likely that a new planer is in such condition, nor that an 
‘¢ out-of-the-level” is the cause of it, but rather the continual use of it 
and overstraining. In former times there were no such things known as 
planer chucks. The table was always used in that place. The work was 
placed between two posts resting in slot-holes in the table, and keyed 
between them to give the necessary resistance for the tool to hold the work 
firm. This continual strain on the table causes the table to stretch on the 
upper side and get high in the middle. Any planer run in such condition 
will by degrees wear out the extreme end of the bed, especially on short 
work. If this is the case, such a machine could not be restored to its 
mechanical accuracy without having another planer to true it up with. 

The planer described by your Cincinnati reader should do accurate 
work of five feet in length and under. If it does not, then it proves that 
the bed is out of true, and not the table only. I would advise him to 
examine carefully the table and he will perceive that it does not bear in 


the middle of its length, but only atthe ends. The way to remedy the evil 
would be to have the sliding grooves planed over in another machine. 
If this could not be done, there is another way of getting it done, though 
not so recommendable. Take the bed off, and pin the table on the lower 
side, so as to stretch the iron enough to make it bear again in the middle 
of the bed. Thus you counterbalance the strain of the table, which by 
degrees it received, perhaps unknown to its operators. 
MILLER. 





More About the Perfect Worm and Wheel. 
EDITOR SCIENTIFIC MACHINIST : 

I note with pleasure the remarks of Frank Lynn regarding the scheme 
of making screw-drivers, described in my article in the issue of January 
1st; also Mr. Lynn’s questions and doubts about the worm and worm- 
wheel mentioned in the same article. Regarding the latter print I would 
say, both the questions and doubts arise from the incompleteness of my 
description, which I will supplement here by stating that the hob as well as 
the worm must be produced byahob. The principal difficulty experienced 
in producing a perfect worm and worm-wheel is making the hob, which 
hobs the worm-wheel. In the first place it is necessary to make a wheel 
with steel cutters arranged in the place of teeth, then to provide a means 
for revolving the worm blank and wheel hob together, giving each its 
proper speed, also means for feeding the two pieces together, as the hob 
cuts the blank. It is not necessary to have a full wheel for a hob—a single 
sweeping cutter properly revolved would answer the same purpose. It 
could be made in less time, but would not work as fast as a segment of a 
number of teeth or a full wheel. After this hob is obtained for hobbing the 
wheels it is a simple matter, from it, to make a hob for hobbing the worms. 
I would mention further that the worm blanks must be turned smaller in 
the middle than at each end, so that it will fit a circle of the diameter of 
the wheel at the bottom of the tooth. 

Regarding the advantage of this wheel and worm over the ordinary, 
in which the worm is cut the same as ascrew, I think that this point will 
be quite apparent now that I have more fully described the matter. 

The elevator builder referred to in the article mentioned has special 
machinery for this purpose, which I believe would be shown to any one 
interested enough to cal]. Morse, Williams & Co., at Philadelphia, is the 
concern mentioned. This reference is made without their knowledge and 
I am in no way interested in the concern. It was through the courtesy of 
Mr. Stevens, the Superintendent, that this matter was brought to notice 
when I called there in a business capacity. No privacy was indicated by 
word, or appearance of the building in which the machinery is working, 
and I felt at liberty to give this matter to the readers of this paper the 
same as I hope to do with other points of the kind which I find in my 
travels. J. J. SAnp. 


IN AND ABOUT THE SHOP. 





My friend what are you hammering and pounding on that millirg 
machine arbor and cutter for? Trying to get the cutter off? Do they 
always come off that hard and is that the usual way you have for getting 
them off? No? The feather got sheared off when the cutters got caught 
in the work on that last job, and as the cutter turned round on the arbor it 
wedged in and the ‘‘darned thing is tighter than Billy-be-Danged.” And 
the foreman told you to get it off anyway, and the best way you could, did 
he? Well, ‘‘ anyway” covers a multitude of sins, and you are not fully to 
blame for the method you are employing to get it off. 

Now, let us reason together for a minute and see if we can’t get that 
cutter off in some easier way. Suppose you were to go out in the black- 
smith shop and get a short bar of inch square iron, point one end of it and 
heat it red hot, bring it in here and hold it against the side of the cutter 
about half way between the hub and the flutes, or teeth, letting the spindle 
rotate at the same time, what would be the result? You don’t know? 
Well, don’t you think that cutter would come off easy after about one dose 
of that kind of medicine? Still you don’t know sure, you never saw it 
tried. Neither did I, for that matter, but knowing how metals will act 
under certain conditions, don’t it look reasonable to you that something | 
would happen? Oh, it does, a little bit? Allright, let us try it. You | 
get the hot iron, start up the machine and hold on the iron. I will hold my | 
breath while we find out a thing or two. Now let her go and see wha— 
Oh, its loose is it? Comes off easy, too. Now why do you suppose it 
acted so? Expansion did it. Certainly. You lost one hour of the firm’s 
time trying to bang and batter off that cutter without using your brains, 
when the use of said mixture of intelligence would have solved the difficulty 
in two minutes and not have put you out of sorts with the machine, the 
shop and the whole humanrace in general. Keep your brains circulating, 
don’t let them clog up but keep thinking and reasoning out the why and 
the how of mechanics. 

By the way, how fast does your machine table travel per minute? 
Don’t know? Suppose I bring youa strip of iron 17” long and 2” wide 
and ask how quick you can mill it for me, what would you say? You 
would guess at it? Well, I suppose that about 99 out of every 100 of the 
men and boys who are running milling machines to-day throughout the 
country would do the same thing, too, so I can’t scold on your individual 
account, but don’t you think it would show more intelligence on the part 
of the operator of a machine if he could be able to answer all questions 
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regarding the speeds, cuts and maximum limits of endurance it was capable 
of? And don’t you think it would make him feel more interested in his 
business if he knew all this stuff? Now, Henry, just you try it and see if 
it does not work to your advantage, and in the end benefit you. 

Hello, young man. Who are you that you should be asking Henry if 
he milled those chuck jaws you ordered yesterday? You are'the time 
clerk, eh? Well, suffering, shivering Czssar! but this beats anything I 
ever heard of. Is there anybody else coming round to give orders and 
instructions to the man in this plant? Where do you get authority to give 
orders and play ‘‘ boss” over these mechanics? Always did it, haven’t 
time to run around and hunt up the foreman to tell him what you want 
done. That is pretty good. I wonder what in Sam Hill the firm keeps 
all these foremen loafing around the place for when one or two real smart 
time clerks could look after things just as well. 

Now listen, young man, I want to talk to you right here before all 
these men. It may rupture your spine of self-conceit, but I can’t help it. 
The quicker we tap out a hole the quicker we get the set screwin, and if 
there are any more young menin the office of your calibre they had better 
come out at once and get reserved seats for the lecture. Don’t you ever 
come out in this shop and give a single order (or a pair of them either for 
that matter) to any man while I am in control. Speaking for myself, I 
would no more think of giving these men orders changing the programme 
of work laid out for them by the foremen without consulting them first and 
having a clear understanding, than I would of forging the secretary’s John 
Hancock to a bank check. It destroys all discipline, and as soon as the 
foreman allows you or any one else to step in between him and his subordi- 
nates, their respect for his position ceases, and he becomes lower in the 
social scale of the shop than yourself. Any one ef the foremen finding you 
or any one else meddling with the work, or giving orders contrary or with- 
out his knowledge is perfectly justified in taking the offending party and 
pitching him out the window into the river. Hear me? Ina shop where 
everybody is boss there is no boss, and where thereis no boss there is no 
one to assume responsibility, and if no one is responsible the work is always 
half done and is never finished on time. Consequently, it is always done 
at a loss in instead of at a profit. Weare going torun this shop at a profit, 
and have due respect given to each and every man about the place, accord: 
ing to his position and his ability to do the work in his sphere of useful- 
ness, even if it takes a new time clerk to begin with. Now you may go to 
the office and hunt up the moral to be found in the happenings of the last 
fifteen minutes. 

No wonder the men in this shop always say they ‘‘ don’t know”? in 
answer to every question I put to them. Undoubtedly they have fared 
better by professing ignorance under the past regime than they would 
otherwise. Well, we will have discipline first, and in big allopathic doses, 


too. 
THE OLD Man. 


THE MACHINIST OF THE FUTURE. 


BY J. J. SAND. 


One of the topics of great interest to every machinist to-day is, what 
kind of a trade will the machinist trade of the future be? In the last 20 
years the cold chisel has been laid away and the file is used less every day 
for finishing. The cold chisel is still used, but not one-hundredth part as 
much as 20 years ago. 

There is an engine builder in the southern part of Pennsylvania that 
builds an agricultural engine, in which the crank shaft and nearly all of 
the work is finished by grinding. Think of it, grinding the bearing pins 
and pistons of an agricultural engine! This is not done because the 
farmer will appreciate the difference between this finish and the file finish, 
but because of the greater economy. It is actually cheaper to produce 
these parts thus than by the old method, which is still in use by many 
builders of engines. I do not think it would pay for a small repair shop 
to put in a grinder for this purpose, just because an engine is built occasion- 
ally, but I know it would pay any concern that builds only a few sizes of 
engines and makes that their business, to put in such a labor-saving tool 
that not only reduces the cost, but improves the quality and accuracy of 
the finish. 

No bearing can be made perfect except by using the best means 
within our power and then allowing the bearing to fit itself in running. 
The best machinist must use great care and plenty of time to file a shaft 
perfectly. In fact, the point is conceded that the less it is filed, the better. 

In looking at the changes that have taken place within the last few 
years it seems to me that it is a matter of greatest importance to every 
machinist who expects to work at the trade ro years hence to have an eye 
on the new ways of working that are constantly coming in. What value 
is a good old-fashioned sailor on the modern ship or gun boat? Of what 
value is a machinist who is capable of chipping and filing a cross-head pin 
or lathe bed in the modern shop? Therg is only a limited demand for 
each of these men who once were masters. 

It is painful to all of us so see the awkwardness of the machinist of 
to-day when it is necessary for him to use a hammer and chisel, but never- 
theless he is able to earn a good figure, because he is not awkward in 
working by the present methods. It is to this modern machinist that I 
direct these remarks and suggest that he profit by the examples that are to be 
seen onevery hand. The best machinists to-day were born and educated in 
atime when old methods were practiced, yet have kept abreast of the 
times by learning every day. The most useless machinist is he who 
learned his trade in those times, and has given no study to the later meth- 
ods. It must be acknowledged that some of the older heads that do not 
now figure conspicuously in the world, possess a fund of mechanical knowl- 
edge which is of great value to every one that comes in contact with them. 

The better educational facilities of to-day give the younger men a 
much better start, but nothing can take the place of experience that has 
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been properly stored-away in the mind, so there need be little fear of 
the thoughtful workman being superseded by a younger man that has 
only the advantage of a mechanical training, although the younger man 
will always pass bythe workman of long experience that has not been 
thoughtful throughout that experience. The question often comes up, 
will not the increased educational advantages of the future place in the 
field workmen who will outdo in every way the machinist who learns his - 
trade to-day? I believe that the true answer is given above. The thought- 
ful machinist can never be superseded and the indifferent will surely have 
to take a back seat. 


THE WELLS PIPE CUTTING AND THREADING MACHINE. 





The accompanying engraving represents a portable, self-contained 
hand pipe cutting and threading machine, made in various sizes, being one 
of a number of new machines recently placed on the market by the Wells 
Machine Works, Fostoria, O. 

This is a hand machine so constructed that one person can readily cut 
off and thread any size pipe, having its mechanism completely housed from 
dust or accident, using five chasers to a set to insure perfect threads, one 
set being used for several sizes of pipe. They are released while cutting, 
and are adjustable to variable fittings. They can readily be removed and 
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replaced, can be sharpened by grinding, and can be duplicated if one or 
more is injured or lost. Special chasers can be used for any make or pitch 
of thread, either right or left. The rapid cutting off knife is always in 
position and convenient to operate and gauged to prevent overfeeding 
with uneven pipe. 

Another feature is a self-centering steel faced vise with collet, forming 
perfect alignment with the chasers, actuated by rack and pinion with hand 
wheel and lever, thus giving rapid and easy feed of pipe into the chasers, 
and quick withdrawal and release of pipe when threaded. 

These machines can be readily transported where needed, are very 
strong and durable, and so simple in construction they can safely be 
operated by the inexperienced. For further particulars write the above- 
mentioned address. 





Points Concerning Engineering Construction. 

Concerning some of the most important points in engineering con- 
struction, not a little difference of opinion still exists among equally practi- 
cal and competent authorities, but in more and more of the essentials this 
diversity of judgment is disappearing. Thus, basing its conclusions upon 
returns from the principal locomotive building shops in the United States, 
aside from the railroad shops, as to the relative number of crown bar, 
radial stay, and Belpaire boilers built, the Ras/road Gasetre finds a growing 
confidence, it appears, in the radial screw stay boiler, and finds that the 
design meets with general approval. It is stated that there is yet to be 
recorded the first instance of one of these boilers exploding because of the 
inherent weakness of the stays, but there are a number of cases on record 
where explosions have occurred as a result of overheated crown sheets, 
and there would have been, it is asserted, explosions in these cases with 
probably more disastrous effects if the boilers had crown bars. It appears 
that during the year ending June 1 last there were built at the Rhode 
Island Locomotive Works, one of the best known in the country, 131 
boilers with crown bars, 72 with radial stays, and six with the Belpaire box 
—-said to be a fair yearly average of the proportion of types of boilers built 
there. 
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THE TELEPHONE PATENTS. 


The Electrical World says that the expiration of the telephone patents 
will not be of as much benefit to the general public as most people seem to 
believe, because the telephone companies have possession of the field, or 
streets. It is pointed out that the telegraph operates under no patents, yet 
is a great monopoly, and the arguments made that there is even less oppor- 
tunity for competition in the telephone than in the telegraph business. 

The two can not be placed on the same level, for comparison as to 
their availability for competitive operations. The telegraph requires an 
enormous capital to make it sufficiently far-reaching to be serviceable. In 
this respect it is absolutely unique. The small companies, organized to 
cover certain territory, even when co-operating in the most amieable manner, 
found that they were less effective and made less money, than when con- 
solidated. | 

But the telephone business by no means requires such immense capital 
for forming organizations complete in themselves, depending upon no 
other companies for successfully and efficiently performing their work. <A 
company can easily be formed in a city, by the business men, with money 
enough to provide and carry on a system as extensive as is required to 
serve the public. It is true that the telephone is useful in proportion to 
the number of people that can be reached by it, and a new company would 
not easily get all the patronage of the old company. They would have to 
build up their business like other people do—by degrees. But the adverse 
sentiment of the public towards the telephone monopoly would be found a 
most powerful leverage in favor of the new one. The profits of local com- 
panies, notwithstanding all that the directors and papers depending, to 
some extent, upon their patronage, sayto the contrary, are inordinately 
large. ' 

Let capitalists organize early and bestir themselves to get a large list 
of subscribers, before the patents expire, and let the city council of every 
town in which a rival company comes forward, encourage competition, at 
the same time requiring the new organization to give satisfactory evidence 
that they are not merely bluffing the old company, and endeavoring only 
to hold up until ‘‘ bought out.” 

Wherever an earnest honest competitive company is started it should 
be fostered, and if properly encouraged and managed, the expiration of 
the telephone patents will, in such towns, mean a great saving. 


Not every engineer has an indicator. He should have one, and 
probably, when the prices of those machines fall, in the course of time, 
which improvement and competition will very likely bring about, he may 
be able to own one. However, it is the duty of every engineer to know 
something about the indicator. A knowledge of its workings and of cards 
can be readily gained by procuring a good work on the subject. ‘‘ The 
Indicator,” by W. B. Le Van, is one of the very best works. H, C. 
Baird & Co., of 810 Walnut street, Philadelphia, Pa., publish it. A 
description of it will be found in our advertising columns. 


' (Readers are invited to use this department. All questions on mechanical and 
scientific subjects of a pra-:tical nature and of general interest will receive attention. The 
writer must give his name in full, but nothing that may identify him will be published with 
a question if he requests his name withheld. It will give the editor pleasure to assist, through 
this column, allreaders, if possible, and he cordially solicits practical queries.) 


(347-) B. H. Strickler, Timberville, Va., writes; ‘‘ Please answer 
me in your next edition the best and easiést way I can melt ro to 20 pounds 
of old brass for castings in a crucible with a blacksmith forge, and how 
much borax to use to 10 pounds of brass for a flue. Must the borax be 
put in at first or wait for the brass to get red hot? Also, what can I put in 
the sand to make good cores for brass castings? Is it necessary to put 
charcoal on the brass in crucible when melting?” 4.—You can melt the 
brass in a forge by surrounding it with coke, also covering crucible with 


the same. Place borax in when hot. Mix the sand with one tenth part 
flour. 
(348.) ‘* Machinist,” Three Rivers, Mich., writes: ‘‘ Would you 


please inform me through your paper the best way to fasten numbers on 
brass patterns, or any metal pattern without drilling and putting on with 
pins or rivets?” 4.—Make a solder of half bismuth and half common 
solder. File it into fine powder, sprinkle powder on where you wish let- 
ters affixed, place your letters in the position yeu want them, and then 
with a blow pipe, put on a mild flame. The solder will melt and affix the 
letters, but the heat necessary to do this willnot melt lead letters. Another 
way is to dig out the letters on the bottom, to make them a little concave. 
Drill a hole in, tin the places where letters are to go, and when you have 
them in position, pour solder in the holes. It will run over, but not much, 
if carefully done, and the solder can be filed down even with the letter. 


(349.) Aerial Navigation Co., Brightwood, Ind., writes: 1. ‘‘ Will you 
favor me by informing me where! can buy aluminum cheapest and 
whether it is pure, that is, is the quality as good as any other aluminum? 
Some firms are selling cheaper than others, by this I believed the cheaper 
article was the inferior one. 2. Also inform me which is the best fuel oil 
for firing a steam boiler, and oblige.”” 4. 1.—Weare not informed where the 
cheapest can be bought. There are several aluminum companies. We 
do not know the quality nor price of the product of every one of these 
concerns, but we think that the product of the Cowles Co., of Lockport, 
N. Y., and of the Pittsburgh Reduction Co., will be found all nght, whatever 
the price. By this we do not mean that the same cannot be said of the 
goods of other companies. Perhaps some reader can give the inquirer a 
simple method of testing the quality of aluminum. 2. The Cleveland City 
oe Railway Co, uses Lima crude oil, and considers it as good as an 
other. 


(350.) J. E. Smith, Stafford, Ct., writes: ‘‘I would like to know 
through your ‘ Questions and Answers’ column how much per cent. 1s lost 
in the bridges being down under too large boilers. I am troubled a good 
deal in making steam. I am using wood for fuel and have been firing two 
years without any bridges.”” .4.—There is not a great deal lost by the 
bridge wall being down. It was originally designed to keep coal and 
ashes from going into the combustion chamber, and by having one you 
can keep the most of the ashes and fire where they will not interfere with 
cleaning it, enabling you to perform that operation at any time. 


(351.) F.C. E., Keats, Kans., writes: ‘‘I am well pleased with 
the book and the papers, so far. If every subscriber has a chance to ask 
questions, I have one to ask. Pease tell me where! can get self-hardening 
steel for lathe tools?” .4.—Ask any hardware dealer for Mushet steel. 
If he does not keep it he can get it easily. 


(352.) J. L. H., Stryker, O., asks: ‘‘ Being a subscriber for your 
excellent paper, I would be pleased to have you tell me through ‘ Questions 
and Answers’ to settle the following controversy between myself and my 
employers. We are erecting a large water tank on the roof of our engine- 
room, to fill the boiler and for other purposes. There will be a hose con- 
nected with the bottom of the tank to use in case of fire. My idea is that 
the pressure in the hose will be no greater in a tank of large diameter than 
one of smaller diameter, if the elevation and depth of the water are the 
same. They are trying to make me believe that the tank with the largest 
diameter will throw water farther from the end of nozzle. Which is right?” 
A.—You are right and your employers wrong. 


(353-) G. E., Milwaukee, Wis., asks: ‘‘ Will you please inform me 
through your ‘Q. and A.’ column what to put on tracing cloth to produce a 
gloss. In erasing the gloss is rubbed off, and in a very short time the spot 
becomes soiled. I thought perhaps you could help this by telling me what 
to put on after having erased?” .4.—We canonly request any reader who 
is able to answer this to doso, as we can not. 


sae Readers are cordially invited tosend us any questions, comments, 
information, ideas or corrections that suggest themselves while reading the 
‘¢ Questions and Answers.” The time to do it is when it isin mind. If 
one puts it off he is very likely never to get at it. Now is the best time. 
All communications are appreciated. —Eb. 


One of the latest improvements in railway science consists of a small 
dynamo and an auxiliary engine placed upon the locomotive in such a 
manner as easily to be operated. A current of small force, but large 
quantity, is made to pass from one pole of the dynamo to one pair of driv- 
ing wheels, thence to the other pole of the dynamo. This method is said 
to show an increase of 400 per cent. in the hauling power of the locomotive. 
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DIE-MAKING. 





Following in the footsteps of a previous communication, on how to 
make a die for the punch press, I will undertake another on the same 
subject, in which I will introduce some of the difficulties attendant on 
this class of work, and how to overcome them. Also to present some use- 
ful hints upon the manner of applying the die to actual use in the press. 
In order to convey to the readers details of this important subject under- 
standingly, I am obliged to make use (in no ordinary degree) of time, 
space, and language, but will try and limit these to a reasonable extent, 
lest I become monotonous and my purpose be lost. 

To be a successful die-maker it is incumbant upon us to know some- 
thing of the nature of steel. It is not necessary to advance the whole 
theory and process of manufacturing, for that would require a large volume. 
It will suffice for us to know that steel undergoes great changes by the use 
of heat and cold, and to know what those changes are in actual practice. 
‘‘ Experience,” the greatest of all teachers, determines them. Different 
changes occur under different circumstances, and they are‘so varied that 
it will be impossible for us to undertake the task of describing all of them, 
so we will confine our remarks to special cases, taking examples of a simple 
nature and following them carefully. 

We wish to make a die of the following dimensions 3” x9" x 34”, the 
aperture to be 34”x5". It will be observed that when finished this block 
of steel contains a long, narrow slot, and experience teaches us that in all 
cases, a certain amount of shear (whether the metal we wish to punch be 
thick or thin) is beneficial when possible to obtain it, the strain on the 
press and die is sensibly reduced, the cutting edges will keep sharp longer, 
thereby producing a greater quantity and a better quality ot work. There- 
fore, at this point we think it advisable to state the rule for the shear of any 
die. The shear should be equal to the thickness of the metal to be 
purached. Thus, if we have %” metal, we must have 3” shear, that is, 
the die to be 1” higher in the center than it is at the ends of its cuttirg 
surface. 

After we have this die ready for the forge, let us examine it carefully 
to prove that our work is right, by taking a straight round rod 3” dia- 
meter, and length of the aperture. We can just push it through ina 
parallel position and it has a bearing the whole length. It also has ,j” 
clearance on each side, then we conclude it must be right, and proceed to 
harden it. Now, this die is long and narrow, and we must use extreme 
care, or our former labor will be lost. If the water be very cold, it isa 
good plan in this case to have the chill taken from our large tub of salt 
water, by previously heating a piece of iron (the size depending on the 
quantity of the bath) and moving it slowly around in the bath just long 
enough to temper the water, but not to make it warm. After heating pro- 
perly, and immersing slowly in a perpendicular position, we take it to the 
bench and examine it again, when to our discomfiture we find it is all out 
of shape, our straight rod will not go through, it is small in the center of 
the slot, and large at both ends. We find also that the sides of the aperture 
have become convex and the whole die is curved so that if we lay astraight 
edge on the bottom side, ;,” will not fill the space in the center. After 
taking so much pains with our work we feel disgusted and the questions 
that arise are, why this great change, what is the cause, and how can we 
prevent it in the future? 

It is easier, we confess, to write the remedies than to perform them. 
By the aid of some well tried theoretical and practical experiments we will 
undertake the task of solving these problems. If a piece of cast steel 
be broken before it is hardened, and again after hardening, in the latter 
case it will be found that the particles have gathered themselves together, 
or contracted, presenting to the eye a finer grain. Under these circum- 
stances it can be easily seen that the surface first coming in contact with 
the cooling fluid will be more contracted than it is beneath the surface or 
in the center. Also, that if any part be heated more than another it will 
be more contracted at that point, thereby springing the whole mass out of 
shape. There are two means that we will employ to overcome this diff- 
culty, viz.: the proper use of heat and cold. For example, if a bar of steel 
be round, or flat, or square, and the surfaces parallel, it should be immersed 
in a perpendicular position, but if it should have raised portions, causing 
more metal to be on one side of a central parallel plane than the other, 
then it should be immersed in an angular position, the incline being toward 
the side that contains the most metal. Again, the same result can be ob- 
tained in the fire by heating to a greater degree of heat the same side, and 
immersing perpendicularly. By carefully heeding these rules we are con- 
fident of our ability to produce the work in a satisfactory manner. 

We now come to the aperture in the die Wewill not be able to over- 
come to any great extent the rounding surface of its sides, nevertheless, we 
propose to have it straight and perfect in every particular. In order to do 
this we shall have to go back to its construction. We will not allow the 
straight rod to go through it, asspoken of, but make it a trifle smaller than 
the desired size, then procure some asbestos and insert it in the aper- 
ture filling it full, and with a punch hammer it in solid. This is an inde- 
structible material in the common fire. Let us now note its office. We 
find that the die is hard in the aperture only about 14” from the surface, 
the balance being soft. The cause of this is easily explained. The asbes- 
tos being compact the water penetrates only that depth. Now we can 
file it with ease, and where it is hard, using the oil stone, we soon have it 

rfect. 
Having the die ready for use it is then clamped in the shoe, which 
should be heavy and not liable to spring by the pressure to which it is sub- 
jected. If it should spring then liners must be put under it to make it solid 
and firm when bolted down. After testing the head or slide of the press to 
see that there is no lost motion, and clamping the punch in its place, we set 
the die so the punch will go in nicely about 1-16” below the surface, and 
clamp it solid. If the metal to be punched is heavy, there will be a con- 
stant jar of all the parts, and to prove that we are right place some of the 
metal over the die, and bring the punch down by hand pretty solid, two or 


three times, but not hard enough to punch it through. Take out the metal 
and see if the punch and die remain in their right positions. If not, then 
repeat the operation until they are right. A great many make mistakes at 
this point allowing the press torun by power, and in ashort time the punch 
and die have sheared their edges becoming useless until ground and refitted. 
Time and care taken in the right place are never lost. KINKs. 


SOME POINTS ON ENGINE REPAIRING. 





BY C. H. RICHARDS AND V. L. STOCKTON. 


The engineer not having much experience, is often at a loss to know 
just what to do in case of his engine wearing, and it happens not infre- 
quently that when some repairs are necessary, neither the engineer nor 
the machinists who is to do the work knows how to do it. 

It is always well—in fact it is the duty of an engineer that can not be 
neglected except at much cost and possibly accidents—to look carefully 
to lubrication and keeping set-screws and keys properly tightened and an 
eye generally upon every part of the plant. The cups should all be kept 
feeding nicely, the crank-pin brasses and cross-head should be frequently 
examined and felt of to see that they are not too warm. The valves should 
be examined frequently—also the piston and cylinder. Unless this is done, 
trouble may arise and get far advanced before noticed in the working. 
This should be done once a month in any case. 

Therefore we send to the editor of the SCIENTIFIC MACHINIST some hints 
to repairers of engines, and the engineer can often act as such himself, 
especially when the difficulty has not become serious. 

When the valve faces wear, or become abraided, we recommend that 
they be filed, crosswise of the cut. It will be found that they will then 
wear down evenly and make a good seat. A part of the seat, as every 
engineer knows, is never uncovered, and is very difficult to lubricate on 
that account: We have for years cut grooves in this valve face, almost but 
not quite through, about one inch apart. This lets in the steam and the 
seats become lubricated. There are some builders making their valves this 
way now. They should all be made so. 

The piston and cylinder quite often get scratched and cut. The 
priming of the boiler will carry grit and sediment into the cylinder and it 
may get there in other ways. When the rings become cut, take them off 
and file, as before stated, across and not with the scratches. When 
replaced, make a nice bearing. Many make them too tight. They had 
better be too loose than too tight. 

The rod will cut if the packing is left in too long, or if the glands are 
not properly tightened. When this occurs, scrape the scratch, lengthwise 
of, or with it. If no scraper is at hand, use a file, but be careful to do a 
neatjob. Be sure and repack and see that the glands are right—neither - 
too loose nor too tight—and do not bear on the rod. 

There is more trouble, in certain classes of engines, with the crank 

pin than with all other parts. If it gets hot, look carefully to the lubrica- 
tion, and if the oil feeds properly you will probably find that the brasses 
are cutting. When this is found to be the case, take off the brasses, and if 
the pin is not much cut, use emery paper on it until smooth, or file it if 
necessary. Also file the brasses. If it is quite loose new brasses should 
be put on, and if they can not be had, the best thing to do is to drill holes 
in the brasses and pour in babbitt metal. This often makes a better job 
than new brasses, but should be done carefully. The babbitt plugs may 
slip out if not hammered in. If you want to fix them in so tightly that 
they can not come out by any means, drill your holes with a drill ground 
off at one side, so as to make it crooked, or larger at the bottom than 
the top. 
The cross-head sometimes gives trouble. When it slips up and down 
between the sides, and 1s loose, it shows that it has worn the lower brasses, 
and as a consequence the piston has dropped and is out of line. This has 
a tendency to cut the piston, and if out of line to a great extent, will cause 
very serious trouble. Liners should be put in and the cross-head properly 
raised until it is not loose. | 

There are a great’: many more points about an engine that we would 
like to speak of here, but can not. We will, later on, show some of the 
most common troubles found in repairing engines. These remarks are 
directed jointly to the engineer and the machinist, or any one who may 
have to do with engines. 


New English Engine Regulations. | 

Some valuable practical regulations have recently been published by 
the English builders of a high-speed engine said to run satisfactorily at 
700 revolutions per minute and to develop 200 horse-power. According 
to this, if the boiler pressure always exceeds 70 pounds, it is worth while 
to use a compound engine, and, if as high as 150 pounds, a triple-expan- 
sion engine. If the engine exhausts into a vacuum the corresponding 
pressure will be about one-fourth lower—the extent to which the steam may 
be expanded with advantage depending upon the boiler pressure: if the 
expansion is carried to more than a certain number of volumes it is advan- 
tageous to divide it into two stages—that is to expand partly in a high 
pressure or small cylinder or oylinders and partly in a low pressure or large 
cylinder ; with still greater expansion, it is worth while to expand in three 
stages, that is, in three successive cylinders of increasing diameter, and so 
on. It is admitted, however, that, altheugh there are great practical and 
economic advantages in the system of expansion in successive stages, there 
is no essential differenee in principle between expanding, say, eight times, 
in a series of three cylinders, with comparatively late cut off in the first or 
smallest one, and expanding eight times in the largest of the three only, 
with the steam admitted to it direct and cut off at one-eight stroke. 


Tue Mechanic’s Handy Apron will be found a very desirable article 
for the money. See notice of it on last page. 
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Some of the Principal Machines. 
The first type of railway generator brought out by the Thomson- 
Houston Electric Co., was a two-pole machine of the motor type pattern, 
having an output of 62,000 watts, which was followed by a generator of 








ence of potential between any two of its conductors is avoided. In case of 
accident or injury to any coil, it can be easily repaired without affecting 
in any way the remaining coils. The construction of this armature affords 
the best possible ventilation. 

One of the most important features of this generator is the arrange. 
ment for lubrication, and good alignment of the bearings. The boxes are 
made in two parts and are entirely separate from the stands. On the top 
of the stand is a seat into which the spherical surface of the box fits and in 
which the box is free to move. The bolts which secure it to the stand are 


smaller than the holes which are drilled through the box, so that a slight 
play of box in the seat is permitted. 
The bearing shells or linings are removable, and are made in the 


following manner. 


the same type, having an output of 250,000 watts. The general construc- 
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RAILWAY GENERATOR. 


THOMSON-HOUSTON 250 M. P. 





A skeleton shell of brass is made, the interstices of which are filled 
tions. | with magnolia metal. This is then bored and reamed to size, oil-ways 

The armature of the M. P. 250 dynamo is of the ring pattern, and so being cut so that the oil circulation begins at the point where the oil rings 
constructed that opportunity is afforded for better insulation than can be touch the shaft. In order that the outboards bearings may be perfectly 
obtained with other types of armatures, and the danger due to great differ- | aligned with the other bearings, the stand of the extension base has two 


tion of this machine can be readily seen from the accompanying illustra- | 





GHRNERRATOR. 


* 39-62"? 
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WRSTINGHOUSH SINGIM REDUCTION MOTOR. 
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adjustments , one in a horizontal and the other in a vertical direction. 
The movement of the brushes is affected by means of the shaft on which a 
small worm is attached, and which in turn works in a rack fastened to the 
ycke. By means of this a very fine adjustment of the brushes can be made. 
The worm locks the yoke so that it cannot be moved except by hand. 

The commutator, which has 180 sections, is designed and constructed 
with great care, and in practice has been satisfactory in every way. 

In practice, this dynamo will have its fields separately excited, 
although the connection at the switchboard is so arranged that by throwing 
a switch the dynamo can be made self-excited, should emergency 
require it. 

The ‘‘D-62” generator, as it is called, is of the familiar motor type 
and is one of the machines most frequently in use for railway work, its 
output being equivalent to about 80 mechanical horse-power. The frame 
is strong and well proportioned. The bearings are massive and easily 
accessible, and constitute one of the especially distinctive features of the 
Thomson-Houston machine. They are spherical, self adjusting and self- 
oiling, which exempts them from attention for weeks ata time. They are 
interchangeable. 

The armature is easily removed when desired. All electrical con- 
nections are made on connection boards which surmount the pole pieces, 
where they may be readily inspected. The current is taken from the com- 
mutator by carbon brushes, which have proved themselves to be more 
satisfactory than anything else yet found for this purpose. 
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THOMSON-HOUSTON RAILWAY MOTOR. 


The construction of the commutator itself, as well as the unusually 
large factor of safety which is employed in the insulation of the wires, 
indicate, perhaps, as well as anything else, the evolution due to the exten- 
sive experience of the Thomson-Houston Co. in dynamo manufacture. 
This company has long had a reputation for the reliability of its high ten- 
sion machinery in both its arc lighting work and in the alternating system 
of incandescence lighting. With but 500 volts as the limit of pressure, 
therefore, it is natural that their experience with insulating material has 
enabled them to construct a machine which is of marked superiority in this 
respect. Another larger generator of the same type as the ‘‘ D-62” has 
been recently designed, which has an output of roo horse power. This 
machine is known as the ‘‘ D 80.” 

The length of the armature shaft is such that the motor may be used 
to equip roads of three-foot gauge, while its dimensions from the nose 
plate to the center of the axle bearings is so small that two may be mounted 
on a truck with only a five-foot wheel base. 

The frame consists of two castings of steel clamped together by bolts 
at the front and back, the axle brasses being held between the two parts. 
The armature bearings are cast in one piece with the lower half of the 
frame, and are provided with caps so that the limings may be inspected or 
renewed without disturbing other parts of the machine. The lower half is 
shaped something like a bowl, rounding up from a plow-shaped bottom, 
which will throw aside stones or other obstructions which may be upon the 
track. The parts of the frame are hinged together at the axle end, and by 
removing four bolts the upper half may be raised through a trap in the car 
floor, or the lower half swung downward into a pit under the track, which- 
ever may be most convenient. The field coil or armature can then be 
easily removed. The motor can be run through or stand in water up to 
the lower side of the armature bearing without damage, and water may 
freely drip on the top without danger of entering it. All the metal in the 
frame of the motor forms a part of the magnetic circuit, and dead weight is 
thereby avoided. 

The armature pinion and axle gear are of steel of ample width of face, 
and are run in an oil-tight case filled with grease to insure free and con- 
tinuous lubrication, and to exclude dust and grit. The gear case is made 
in two parts and has a small opening on top, fitted with an oil-tight lid, 
through which the gears may be inspected and oil introduced. By loosen- 
ing the nuts on two hinged bolts, a section of the case can be removed and 
the pinion on the armature shaft drawn off, without taking apart the gear 
case proper. 

The armature shaft is made short and heavy, to avoid the possibility of 
springing, and is fitted with steel shells on its bearings, which, in case of 
wear from long use or scoring from grit in the boxes, may be replaced and 
a proper bearing therefore always insured. The linings of the boxes are 
of punched sheet metal just thick enough to stand the wear required of 
them, and when thrown away and replaced by new ones but little metal is 
wasted. The armature, as well as the motor, isentirely iron-clad. The 
armature core is a ring with projecting teeth of a peculiar form, solidly 
fastened to the shaft. The coils are wound between the teeth and firmly 
held in place by wooden wedges. The winding is continuous, and the 
joints in the wire are made by electric welding. The armature winding is 


-sheet-iron plates cast into the cylindrical yoke. 


such that there is no crossing of wires, and, as it is below the; surface of 
the iron core, it is protected from any mechanical injury ar sing either 
from any foreign substance getting between the armature and pole pieces, 
or from the rubbing of the armature against a pole piece on account of wear 
of the brasses. The one field coil of the motor is above the armature and 
exerts upon ita solenoidal pull, so proportioned ‘that, at normal load, the 
armature is lifted and its bearings relieved of its weight. The iron-clad 
armature permits the use of much less clearance between the armature and 
the pole pieces than was safe where the armature was wound on the surface, 
and the smaller air gap materially decreases the magnetic resistance of the 
circuit. This means less weight and less heating of the field spool, and 
that a smaller motor will perform more work on account of greater efficiency. 

The brush holders are mounted in slots, planed in the inside face of 
the frame, on each side of the armature bearing. By giving a quarter 
turn to a handle on the brush holder it may be taken from the motor to 
examine or renew a brush. 

In the Westinghouse railway generator there are four pole pieces, and 
over each one is slipped a metal bobbin, which is secured in place by bolts. 
The bobbins carry the shunt and series coils, which are put on side by side 
and do not overlap. The pole pieces are laminated, being built up of thin 
The bearings and this 
cylindrical yoke part along a horizontal plane through the armature shaft, 
thus giving ready access to the field-coils and armature. 

The supports for the bearings are cast in one piece with the lower half 
of the field, a construction which gives great strength and rigidity to the 
bearings and secures the greatest possible freedom from vibration. Access 
is had to the armature by unbolting and removing the upper half of the 
field casting. 

The bearings are self-oiling. A large reservoir below each bearing 
holds a quantity of oil and the oil-rings in the bearings, which revolve with 
the shaft, carry a bountiful supply of lubricant up to the bearing during 
the time when the generator is in operation. The oil is thus automatically 
used over and over again until it becomes dirty, when it is drawn off 
through a stop-cock and the chamber filled with a fresh supply. 

Automatic alignment is secured by the use of ball bearings, which 
adjust themselves and can never bind on the shaft. This combination of 
self-oiling and self-aligning bearings commends itself at once. 

Each brush is held in an independent holder, so that any one can be 
raised from the commutator without disturbing the others ; and each brush 
has its own spring, which permits perfect adjustment. The diametrically 
opposite brushes are of the same polarity, and are connected together. 
The rocker-arm of the brush-holder is of rigid construction, and the differ- 
ent parts are perfectly insulated. 

The type of armature used is the drum or Siemens. The core or 

body is built up in the usual way of a number of thin discs of soft iron 
eainig are forced together under pressure and rigidly keyed to the 
shaft. . 
In this form of armature each wire is placed in a separate cell composed 
of insulating material, and these cells are embedded in the iron in such a 
way as to hold the wires absolutely firm and to prevent them from coming 
in contact with eachether. This construction also avoids the use of bands 
or binding wires, and the surface of the finished armature presents the 
appearance shown in Fig. 2. The distance between the iron in the arma- 
ture and that in the pole pieces is also decreased with a corresponding 
gain in the efficiency of the generator. 

The commutator, which is very long and massive and affords ample 
contact-surface for the brushes, is built up and insulated in the most 
improved manner. 

All the generators are reversible on their bed-plates and can be run in 
either direction by making a slight change in the connections. The bed- 
plates are provided with ways on which the machines travel, when it is 
necessary to increase or decrease the tension of the belts, 

Tension screws, provided with removable levers for operating the 

same, give the means of moving the machines back and forth. , 
‘ The Westinghouse single reduction motor has four pole pieces, which 
project radially from the interior of the cylindrical yoke. The field coils 
are slipped over these pole pieces and held in place by a flat brass ring, 
which is bolted to the yoke. 

The cast-iron frame on which the motor is mounted is a distinguish- 
ing feature of the Westinghouse motors. This frame is rectangular, in one 
casting, and made very strong at the points subjected to the greatest strains. 
All parts of the motor are made interchangeable. By means of the frame 
the armature shaft and car axle are maintained in perfect parallelism, and 
consequently perfect meshing of the gears is obtained. This frame, 
extending entirely around the motor, and suspended at two corners on 
springs, distributes the strains and prevents the abnormal wearing of the 
bearings. 

To remove a field coil, the upper half of cylinder, or the lower half, 
as the case may be, is swung back, the coil slipped off and another put in 
its place. To remove an armature from the motor, the lower half is swung 
back, the bushing caps removed and the armature lowered into the pit. 

The armature is of the drum type, having a body built up of a large 
number of thin iron discs, secured to a substantial shaft. These discs are 
of such a form that when the armature core is complete, the surface pre- 
sents a number of grooves running its entire length, parallel to the shaft. 

The wires, instead of being wound by hand directly on this core, are 
first made up into coils of such a shape as to fit into these grooves. Each 
coil is most carefully insulated, and is then driven tightly into place. 
From this it follows that the coils are removable, and in case of accident an 
injured coil may be removed and another put in its place by an ordinary 
car mechanic. Again, the wires being imbedded in iron, it is impossible 
for them to be moved, be it ever so slightly, by vibration or by the reac- 
tion when starting a heavy car; nor ean the winding be injured by ordin- 
ary external causes. 

The iron of the armature core extends to the surface and the distance 
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between the iron of the armature and that of the fields is practically no | made of one casting, the face of which is unusually thick where the thrust 


greater than the mechanical clearance of the armature. 

The brush holder consists of a composition casting, bolted to the 
motor frame, which carries two square oak pieces. These pieces form the 
support, and at the same time the insulation, of the brush-holders proper. 
The carbon brushes (two in number) are held against the commutator by 
springs, which admit of adjustment, as needed. 

The split gear and pinion are of usual width of face, and are of great 
strength, both as to construction and material. The covering which 
encloses the gears is made dust-proof and is intended to contain a suitable 
quantity of lubricant, thus increasing the life of the gears very materially. 


SKINNER’S NEW INDEPENDENT LATHE CHUCK. 





We illustrate herewith the Skinner independent, reversible jaw lathe 
chuck, upon which a patent was issued November 17, 1891, to the Skinner 
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Chuck C»., New Britain, Conn. In design and construction it differs 
from every other independent jaw lathe chuck. The body of the chuck is 


FIG. §. 





of the screws come, and where the ways are in which the jaws run. The 
chuck is very strong, but is so designed as to be quite light to handle, and 
not unnecessarily to load the lathe spindle. The construction is such that 
the chuck and work can be brought near to the head of the lathe, securing 
greater accuracy and allowing more capacity to the lathe. The hardened 
hub or bushing, which is peculiar to this chuck, receives the end thrust of 
the jaw screws when work is held on the outside bites of the chuck. The 
hub is threaded into the chuck body, and when in place helps to strengthen 
the chuck by binding the body together and resisting the strain of the 
jaws. When the jaws are tobe reversed the hub is removed with a key 
wrench provided, and the jaws are run towards the center until they will 
leave the screw, and can then be reversed. The nut, which contains a full 
thread, being solid and a part of the jaw, gives a gripping power unequaled 
in any other independent chuck. The jaw screws, whichare of steel, have 
the United States standard shape of thread. These chucks are built in 
sizes of even inches from 4” to 42”. All chucks 12” or larger have suitable 
slots in the face for bolting on irregular shaped pieces and make the chuck 
body useful as a face-plate. Fig. 1 shows front of 6” to 10”, inclusive. 
Fig. 2 shows front of 12” to 24”, inclusive. Fig. 3 shows front of 24” to 
42”, inclusive. Fig. 4 shows back of 24” to 42”, inclusive. Fig. 5 shows 
a section with the center hub removed, also one of the jaw screws removed 
(with the jaw reversed), showing clearly the full threaded and solid nut. 


THE Art Interchange for March is filled with exquisite paintings and 
drawings, and valuable information for art workers and for those interested 
in home decoration. A lovely water color isa Venetianscene, entitled 
‘‘A Shrine on the Lagoon.” A second painting in color is an oil repro- 
duction of a brilliant picture of purple and white clematis; a third painting 
shows cupids, the last-named is invaluable to china painters, and those 
engaged in decorative work of all kinds. Beautiful engravings of famous 
paintings and designs for art work fill the pages of the magazine. Price of 
this issue, with the three colored pictures, 35 cents. It is published by the 
Art Interchange Co., 9 Desbrosses street, New York. It is the leading 
art journal of the world for amateur and professional artists. 


BURTON’S ELECTRICAL FORGING PROCESS. 


_ The production of heat by electricity is creating a distinct field of inven- 
tion, that electrical experts are not slow to enter in and possess. Electric 
welding has already takenits place in the industrial ranks as a process that is 
here to stay ; electrical warming of houses and cars, and the production of 
heat for culinary purposes are making their way to a permanent place. 
Auother process, whose success is already demonstrated, is that of electrical 
forging—the heating ef metals to such a temperature that they can be readily 
forged by machines connected with the electrical apparatus. This is an en- 
tirely different operatien from that of electric welding. It is the invention of 
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FiG 2—LARGE FORGING CONVERTER AND ADJUSTABLE CLAMPS. 


George D. Burton, of Boston, who is now credited with 100 patents. Heis 
known to the country at large through hie invention, in 1880, of the car for the 
humane shipment of live stock over long hauls. 

The practicability of the process covered by Mr. Buarton’s invention has 
been fully demonstrated during the past year by the Electrical Ferging Co., 
under which title the Burton Co. is known, at their factory, 163-169 Oliver 
street, Boston. The Electrical Forging Co. was organized February, 1890, with 
a capital of $2,000,000, divided into 20,000 shares. 

Instead of heating the metal at the ends for the purpose of effecting union 
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between two pieces of metal, as in electric welding, the electrical forging 
process is to heat, if required, a solid bar, rod or blank, of a determined size 
or length, in its entirety, and, when properly heated, the bar or rod is passed 
eutomatically between dies, rolls or other shaping devices, for the purpose of 

ring the necessary shape to the thing produced. Both the constant and 
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intermittent current is used according to the class of maching and nature of 
the werk to be done. 

Fig. 1 is a general view of the generating-room on the first floor of build- 
ing, and shows also one of the converters and a number of special machines 
for shaping the metal after heating. It should be stated here that from the 
first alternating currents have been used in conjunction with large converters 
capable of developing enormous amperage. The generating plant, proper, is 
contained within the portien of the building surrounded by a railing, as 
shown in the drawing, and consists, first, ef a 60 horse-power Thomson- 
Housten motor, which receives its current from the regular street circuits of 
the Edison Illuminating Co., of Boston. This motor is belted to a line of 
shafting carrying one Emersen power scale with meter attachments fer accu- 
rate measurement of horse-power consumed. From this line of shafting is 
driven a 60 horse-power alternating generator and also a small exciting ma- 





Fico. 3.—CONVERTER IN BASEMENT. 


chine for the fields of the generator, as shown in Fig. 1. This main shaft also 
drives the main line of shafting shown at thetop of Fig. 1 which operates all 
the tools and forging machines both en this floor and in the basement below. 
The generator is specially wound to develop 24 amperes at 1,500 volts, and the 
current is controlled by a two-way switch, which throws it either into the con- 
verter shown in the upper right-haud corner of Fig. 1 and in detail in Fig. 2, 
or into the converter in the basement as shown in Fig. 3. 

The converter has a capacity of 60 h. p., and is designed to deliver current 
at 5 volts and from 5,000 to 8,000 amperes. From the rings above described, 
this enormous current is conducted by three sets of heavy copper bars, (as 
shown in detail in Fig. 2) to special electrodes provided with automatic adjust- 
able clamps, in which the heating of the metals takes place. These electrodes 
are, as shown in Fig. 1, conveniently situated amongst machines for rolling 
balls, rivets and other kinds of regular and irregular shapes, the metal being 
heated and then passed into the machine. The electrodes shown in Flg. 2 are 
of special design, and vary according to the kind of work to be done. In cer- 
tain cases where end heat is required, the clamps on the electrodes of one 





polarity are provided with a number of holes, through which a sumber of 
metal rods can be inserted, as shown in the figure. When these reds come 
into contact with the electrode of clamp er the other polarity, they are heated 
in a few seconds to a forging heat, and while one heated rod is being worked 
-by the rolling machines, the other rods are in the process ef being heated, the 
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1.—GENERATING ROOM, BURTON ELECTRIC FORGING WORKS. 


machines being thus fed with aconstant supply of heated metal. The capacity 
of this converter is about 1% inch steel, rouad or square, and four bars of this 
size can easily be heated at the same time. A complete outfit, however, has 
recently been shipped to England, and another to Canada, which will heat a 
bar up to sinches square and 3 feet long, throughout its entire length in 
about five minutes, with an expenditure of from 75 to 100 horse-power. 

Some of the things that have been done by the Burton process will indi- 
cate its efficiency : 

A reund bar of tool steel, 744 inch diameter and 11 inches long between 
the clamps, is raised to the proper forging heat in one minute by 32 h. p. 

A flat bar of machinery steel, 4 inch thick, 1 inch wide and 17 inches long, 
is heated in one minute by 34 h. p. 

Balling stocke fer balls, teol steel 34 inch diameter and 5 inches distance 
between the clamps, is heated in half a minute by 27% h.p. This heat can be 
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Fie. 4.—BURTON KELECTRIC ROLLING MACHINE. 


maintained for any length of time, by means of a perfect controlling appara- 
tus, the heat on the metal daring that time remaining perfectly constant. 

A bar of machinery steel 1 inch square and 12 inches long is brought to a 
white heat in 24% minutes by 36 h. p. 

Among the claims for the Burton process, is, first, the economy of space, 
no provision having to be made for large furnaces, and consequently more 
room can be allotted to the metal-working machines. Then there is great 
economy in the fuel, as the fuel, instead of being scattered in a number of dif- 
ferent forges, is concentrated in one boiler furnace. There are also no ashes to 


be withdrawn from forges, nor fuel to be brought to them, thereby affecting a 
large savingin time andlabor. The simplicity of the machine is another factor 
in its favor, it being extremely easy to operate aud under perfect control, 
and after a few pieces of metal of certain size have been heated, the machines 
can be set to act perfectly automatically and without any skilled assistance. 


10 SCIENTIFIC 


THE DAKE ENGINE AND THE DAKE HOIST. 

For work calling for a direct attached engine, from one to 25 horse-power 
the Dake square piston engine, made by the Dake Engine Manufacturing Co., 
of Grand Haven, Mich., is becoming generally knows. They are particularly 
compact and in a form that permits of economical application to any machin- 
ery. All that is required is to adapt the engine shaft to such machinery by 
coupling, or directly through the machine and holt down. They are in many 
cases set in floors in the upper stories of high buildings. Fig. 1 represents, in 
general form and appearance, each of the five sizes of the stationary engines 
complete and in shape to attach steam and exhaust pipes and start. 

Figs. 2 and 3 show the working parts of the engine. Ia Fig. 2 the pistons 
are removed, showing the interior of the case with crank in place. The crank 
revolves in the chamber behind the back of the interior of the case. This is 
supplied with oil and water from an opening on the back of the case just 
above the chamber, giving perfect lubrication to every part of the interior of 
the engine. Fig 3 shows the pistons in their proper position on the crank 
and carried to the extreme right hand side of the case. Both pistons, as will 
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be seen, have a horizontal movement, sliding from side to side, and at the same 
time the inner piston, to which the crank pin is attached, has a vertical or up 

and-down movement, the two movements imparting a perfect rotary motion to 
the crank. The manner of applying the steam is by channels cast on the 
cover, ene opening into a central aperture, and the other into an ‘annular 
opening on the inside of the cover as shown in Figs. 2 and 3. Fonr channels 
are cored through the inner piston, one each leading to the top and bottom, 
and one to each end of the inner piston, the latter also leading through the 
ends of the outer piston. Four ports corresponding with the channels in the 
interior of the inner piston are cut through the face (or side next to the cover) 
of the inner piston in the proper position to register over the central aperture 
in the cover, the steam entering the port in the inner piston, through the cen- 
tral aperture of cover and resisting against the side of the case, imparts 
motion to the crank, the port passing over the annular ring and exhausting 
into it after having done its work. With the reversing engine the channeling 
on the cover and coreing of the piston is the same asin the engine built to run 
one way, but the ports in the inner piston are shaped so that they register 
over both the central and annular openings, using each alternately as steam 
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and exhaust. The ports on the top of the case being fitted with a suitable 
valve which connects the channels leading to the working parts of the engine, 
motion is given to the engine either to the right or left as desired. 

The Dake square piston engine has been adopted by ventilating fan;manu- 
facturers and are well adapted for use with dynamos for electric lighting. 
The special claims for it are compactness, economy of steam, ease of applica- 
cation, small number of pieces forming the working parts, perfect lubrication 
and steady motion. 

Fig. 4 shows the Dake marine, builders’ and contractors’ hoist, of which 
there are five sizes, ranging from 5 to 20 horse-power. They hoist, hold or 
lower the load entirely by steam, which is under control by one ‘lever and 
movement, and the heaviest weight can be hoisted, held suspended, and low- 
ered with perfect safety, either slowly or rapidly, as circumstances require. 


Western Travel on the Nickel Plate. 

Numerous letters of inquiry for information relative to rates and routes to 
the West, recelved at the General Ticket Office of the New York, Chicago & 
St. Louis Railroad, in Cleveland, O., indicates an increasing desire to seek 
homes in some of the new States recently admitted into the Union. With 
fully matured State governments, those of our people who contemplate a 
future home in the Great West, feel a greater confidence in investing than‘was 
felt under their uncertain futures as territorial governments. 

North of Utah and south of the British Possessions the entire distance 
from the Atlantic to the Pacific oceans may be traversed within the boundaries 
of free and independent States of the American Union. In any of these west 
of the Great Lakes fertile farming lands may be secured at a nominal cost, and 
with the almost innumerable towns and cities which from year to“year spring 
into opulent existence as if by magic, it is a matter of no surprise that many 
of our most energetic and ambitious citizens become restless and dissatisfied 
in our overcrowded communities, and aspire to enjoy the advantages offered 
not only to the agriculturist or stockman, but in almost any of the branches of 
industry which spring into successful existence wherever the plow point is, 
or the miner’s pick lays bare the treasures of the earth. 

Special care has been taken to supply all ticket offices of the Nickel Plate 
with maps and printed information of interest to those contemplating a home 
in any part of the West, and also their facitities for ticketing passengers and 


ample. If the information desired is not in possession of the agent when called 
for, the same will be procured at once, and by telegraph if necessary. Special 
advantsges in rates may be secured at any time by consulting agents of the 
Nickel Plate. 





Passenger Fares Reduced. 

Frequent reductions in fares for the round trip seems to be the order of 
the day at present. In the Northwest or West, the news of the wonderful yield 
of cereals, or some recent development of the vast mineral wealth, sends a 
thrill to the feelings of the average citizen; or in the Southwest or South, 
some marvel of progress in the new industries so rapidly developing, calls 
strongly upon the speculative instincts. | 

Circulars and other information of all reductions are constantly in posses- 
sion of the principal agents of the Nickel Plate. If inquiry is made of any 
agent of the Nickel Plate not fully informed on the subject, the information 
will be procured at once, and by telegraph if necessary. Tickets of any class 
on sale and baggage checked to any destination in the United States, Canada 
or Mexico, at lowest rates. 
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_THE SMITH STEEL PLATE STEAM FAN. 





A well-devised and particularly useful piece of mechanism for use in 
foundries, mines, vessels, etc., is illustrated in connection with this article. 
It is the Smith. steel plate steam fan with double direct attached horizontal 
high speed engines, designed and manufactured by the Huyett & Smith Man- 





ufacturing Co, Detroit, Mich. These fans have been ex- 
tensively introduced during the past year and are a necessity 
where a large volume of air is needed to increase the com- 
bustion of fuel under boilers. 

The Smith steel plate steam fans are regularly made as 
exhaust fans, with the inlet on the opposite side from the 
engine, so as to avoid drawing the air across it, bnt where 
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it is necessary to do so, they are built as blowers with an inlet on each side. 
These fans are built either right or left hand, and with or without engines. 
A right-hand fan has engine or pulley on right-hand side, looking in the 
direction the air is discharged, and the left-hand fen has the engine or 
pulley on the left-hand side. 

The frame of these fans is of heavy angle iron, the casing of heavy sheet 
steel staid with T and angle beams, and the foundation js one solid cast plate, 
to which, as well as one side of the fan case, is attached the cast iron pedestal 
on which the engine or bearings for the fan shaft are secured. The wheels 
and fan shaft are of steel, all wheels are accurately balanced and thoroughly 
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tested before leaving the works. The bearings are lined with the best anti- 
friction metal and provided with continuous oiling devices. 

The engines are of neat design and finish, specially constructed for this 
purpose, with balanced piston valve, counterbalanced reciprocating parts, 
large bearings, perfect lubricating devices, including sight-feed lubricator, 
and are durable and econemical to operate. 


ARCH BAR DRILL. 





The Universal: Radial Drill Co., of Cincinnati, manufactnre the arch bar 
drill, an accurate presentment of which is shown in the illustration on this 
page. The cut shows a ten-spindle machine, but it can be furnished with six 





eUNIVERSALRADIALD R == = = = 
= Ce = 
___ | INNAT i, y y i = = = 






ial AAP lta RE eee: , 
> il rayne an eS ee = 








mM ih Mt AWN ii i HH! | i Min in 4 a ie gee a Wit . 
WAI ih WHI Nuh Won sinanann lll dill 
NT Wit ial Hi i i] | Hi} i AN i it 


HA a Lit 
ii \ | 
Halt | il i da 
















te \ i Ml 
HAA 










HN 










; 
Goeea-( Hug Ih HN WIN I 






— 


or eight spindles. All spindles are driven simultaneously by a three-step cone 
carrying a four-iuch belt. The driving shaft is strongly geared. All spinvdlea 
have a lateral adjustment without disturbing driving gears, and all spindles 
run in one direction, and can be closed up to drill to centres of four inches. 
The spindle sleeves are threaded outside and are adjustable vertically four 
inches, by means of lock nuts to compensate for differences in lengths of drills. 
Spindles are provided with vulcanized fibre thrust washers and check nuts for 
taking up wear ef collars. The work table feeds upward by means of racks and 
pinions, belt driven, and has a quick return movement by hand, and ie also 
counter-balanced. The feed table is provided with two saddle blocks, adjust- 
able horizontally, and alse two supports for the arch of car truck framed, and 
the latter are adjustable vertically to suit different heights ; these saddies and 
supports have steel-faced back stops or jaws (the same being adjustable to suit 
different widths of arch bars) and the clamping is done by the four ievers, 
shown, they being cam shaped and revolving abeut a steel bnsh stud. The 
cooling solutien is piped to each spindle frem one reservoir. Weight abont 
11,000 pounds. : 


A Columbian Fair Memorial Building. 


Mr. Baker proposes a total expenditure of $1,000,000 for the building, and 
daeclares tht if this were furnished, there would be forthcoming contributions 
of specimens and articles of historic interest aggregating $3,000,000 in value, 
The whole State of Illinois ought to unite in snbscribing the million desired. 
for the museum will be an incalculable benefit to the State as well as one of 
its proudest possessions. Philadelphia rejoices to-day in the possession of 
two beautiful memorials of her Exposition—Herticultural Hall and Memorial 
Hall, both situated in Fairmount Park, and both containing collections which 
are among the largest and finest of their kind in the country. Nething would 
induce her to part with these, to have their beneficent influence eliminated 
from the community. The city and State contributed threugh large appropri- 
ations to the erection of these institutions, nearly two millions. of dollars 
going into the censtruction of them, but the outlay has never been regretted. 
It will be all the greater honor te Chicago and Ilinois if they can erect their 
memorial by private aid alone.—{March Century’s “Topics of the Time.” 


THE Midland Railway Co., of England, are trying the experiment of 
warming their cars by means ef hot water from the boiler of the locomotive, 
the arrangement being in operation upon the express trains. The contriv- 
ance is a simple one, and so far seems to have met with success. The pipes 
pass through each of the compartments in the train; the driver has control of 
the apparatus, and so regulates the process as to produce the required heat, 
and the pipes, when not in use, are emptied, thus preventing their freezing in 
severe weather. 
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A SET OF FINE TOOLS. 


[Let not the reader whose taste does not run te that which diverts as well 
as instructs the minds, and who shuns fictien as unprofitable etuff, think that 
he will violate his custom by pernsing Mr. Harrisen’s paper. It is essentially 
trae, and those who skip it will miss a narrative that substantiates the saying 
that “Truth is stranger than fiction.”—Ep.] 





RECAPITULATION. 


Charles C. Adams, a mechanical engineer and instructor in a technical 
school, is reduced by sickness and his bad financial management, to distress. 
While in these straitened circumstances, a gentlemen, calling himself John 
W. Ellis, visited him and gave him employment. The work was to make from 
certain drawings a set of tools, which, Mr. Ellis explained, were te be used in 
constructing the model ef a very important invention. There was to be 
absolute secrecy. Five humudred dellars were paid down, and as much more 
when the work was finished. The job took about a week. Ellis set the price 
himeelf, and the reasons he gave for paying somuch satisfied the maker. 

Mr. Adams now had not only sufficient funds to relieve the distress of 
himself and parents, but was able to develop an inventien of his own. He was 
a most prolific inventer, but only this ene patent was commercially valuable. 
He went ahead with it and in a short time became wealthy. The strain of pro- 
viding a competence for himself and parents being now eased, he deveted his 
attention toa young lady, Miss Ludiew, whose hand he asked in marriage. 
The lady herself was quite willing, bnt the father was in ne haste to accord his 
consent. On the occasion of the interview between Mr. Adams and Mr. Lud- 
low, on the subject, which it was expected would be final, the latter produced 
a pair of long forceps, which had been left behind by a burglar who raided a 
neighbor’s house, and showed the astonished young inventor and manufact- 
urer the name of “C. C. Adams, Detroit, Mich,” stamped in the steel. There 
was ne doubt that the instrument was one of the set made for the alleged pur- 
pose of constructing a model, nor that Mr. Adams had, instead of handing the 
blacksmith the stamps furnished him for this purpose by Mr. Ellis, substituted 
his own for them unwittingly, with the result that his name was on every 
piece of a large kit of unusually fine and dangerous burglars’ teols. 





The change produced by the passage from a panoramic representation of a 
semi-tropical scene in Springtime directly into a midnight and midwinter 
blizzard in the opem street, ceuld have been no more sudden than the transi- 
tion from peaceful and blessed anticipation to the untold horrors ef night- 
mare which followed, with the quickness of thought, the realization of this 
unfortunate circumstance. Mr. Adams was never adept at improvising works 
to hold back a sudden charge of the enemy from an unexpected quarter until 
aproper defense could be made. He was, therefore, bereft of speech an2 
almost of reason for some mements. His embarrassment was not given the 
mest charitable interpretation by Mr. Ludlow, who reqnested Mr. Adams to 
spare them the necessity of giving him the “cold shoulder” until he could 
explain away to their entire satisfaction the damaging testimony offered by 
that little tool which had so accidentally turned up. 

Poor Charley left in a fit of combined chagrin, rage and astonishment. He 
walked four miles before his mind reached a state of composure to give it 
qualification for independent action. When, finally, he reached home and 
secreted himself in the barn te think over the calamity that had dropped 
down upon him with meteoric suddenness, he could see no better way to do 
than to tell Mr. and Miss Ltidlow the exact truth. He could show the name 
stamps that were given to him, the ene’s he erroneously sent the blacksmith 
having been handed back to Mr. Ellis, in support of his story. 

At last he decided to submit the case from Ludlow’s standpoint, as one 
suppositious, to a friend who used to lecture at the scheol, but, who was now 
a civil engineer, and hear from him what he would think of the explanatien 
he could make. Therefore he carefully wrote out the facts of the unlucky 
incident as Mr. Ludlow would relate them, and added the answer that he had 
decided to make—the plain truth. He did not fail to mentien the goed stand- 
ing and the former poverty of the party, who was thus brought forth for judg- 
ment. Mr. Laertes Ward, a man ef balanced mind, deliberate in arriving at 
a conclusion and swayed by ne prejudices of any sort, was a model judge. 
Surely, his decision would, in ne ordinary degree, reflect the probable opinien 
of the mere intelligent classes and be as lenient with the youth as the cir- 
cumstances weuld warrant. 

He sent it to Mr. Ward at once, and asked him to return a written decision 
the next day. 

Had this gentleman been the wearer of Supreme Ceurt ermine he ceuld 
not have prepared a more careful, scholastic and dignified document than was 
returned to Mr. Adams. Wecan not go through the ome hundred pages of 
foolscap, which the answer covered. He decided against the young man and 
committed him to the penitentiary for 10 years. The reasons for so doing, 
condeneed from the great mass of that finely drawn argument, were that a 
gentleman of the intelligence of the respendent could not be exonerated from 
the charge of knowing that the tools were for am evil purpose. Had he not 
been himself an inventor, there might be pleaded for him ignorance of the 
metheds employed to build models, te palliate the complicity.and point to the 
possible innocence of his motive. The exorbitant price paid for the work was 
another count that the explanation did not clear up. The defense that to put 
one’s name on teols which were known te be for burglar’s use would be teo 
feol-hardy to credit to a sane person, did not go far with him. No one could 
make instruments of crime fer another withent placing himself in the power 
of that person, to some extent. One whe would lecture to students in the day 
time for one dollar per hour and make suspicious toels at night for over ten 
dollars per hour would be just the man to break the record in acts of sapreme 
nerve by imprinting his name in those instruments te protect himself from 
infidelity of accemplices, believing that the public weuld acquit him of the 
charge ef knowing that certain implements he had voluntarily forged his 
imprint on were for depredation on society. The very effrontery, he prebably 
thought, might carry him shrough. 

Mr. Adams’ composure was not heightened by this deliverance. If Mr. 
Ludlow toek the same view of his friend Ward, he had little te hope in that 
direction. 

Mies Ludlow was nearly distracted when she heard of Charlie’s misfortane 
and discomfiture. She toek ne stock in his complicity in any shady opera- 
tions, and rained tears of indignation when her father expressed a different 
opinion. 

- The next month was a very long one for our hero. He had not succeeded 
in impressing Mr. Ludlew with the truth of his story aud explanation. And 
to make matters worse, that gentleman was seriously contemplating an inter- 
view with the police in regard to the matter. 

He was in the greatest misery and perturbation, night and day. His 
income kept on increasing rapidly; yet he would have given every dollar he 
owned if he could but hold in his hands those appareutly harmless scientific 
instruments, each one of which might plunge him into a maelstrom of vexa- 
tion and trouble. Yet no one but the Ludlows knew of his dilemma. 

He was getting too nervous to be alone much, and to drive away the 
demon of fear that haunted him,he made up his mind to re-enter society. 


Tickets good 30 days for returm. Train leaves Detroit at 920 Pp. M.; Toledg 


He was much sought, and invitations to the best houses were plenteous. One 
Saturday evening he attended a party at the Branswick’s, in the suburbs. 
The Brunswicks were conspicuous in society, in whicb they held a very impor- 
tant place. Mrs. Bruuswick took special pains to make herself agreeable to 
Mr. Adams. She wasa great admirer of inventors, and would he not allow 
her to make him acquainted with Mr. Sylvanus V. Ashton, a brilliant young 
man lately from college, who was perfecting what they all hoped would turs 
ont a great invention’? Mr. Ashton, by the way, was, so Mr. Adams had heard, 
a great favorite at the Brunswick heuse and was likely to ally himself with it 
before long. Of course Mr. Adams was anxious to meet this genius, and when 
he held out his hand to Mr. Sylvanus V. Ashton he was incinerated, he thought, 
by what seemed like a shock from a 2,000-volt current, for the promising 
young inventor who was about to marry one of the wealthiest girls in Detroit 
was none other than John W. Ellis, the owner of the set of fine tools which 
had made his fortune and now threatened to wr-ck it again. 
(To be continued.) 


ELECTRIC CRANES AT THE GRANT LOCOMOTIVE WORKS. 





[See first page.) 

One of the most interesting of the recent electrical installations is that 
of the great electrical cranes and lighting plant at the Grant Locomotive 
Works which are now being fitted up in Chicago. The cranein the erecting 
shop, a view of which is given in Fig. 1; is of 40 tons capacity, and ia equipped 
with five motors. The hoisting equipment on this crane is double, and con- 
sists of two motors each of 12 horse-power capacity. For traveling, a single 
8 horse-power motor is used, and for traversing two motors of 4 horse-power 
each. The crane girder Is six feet in depth, and has a very large span, the 
distance between rails being 78 feet, while the travel of the crane is 400 feet. 
This crane is to be used for moving very heavy pieces from one portion of the 
shop to another, and is capable of lifting a locomotive off its wheels, and trans 
ferring it to a new position in the shop. 

The crane in the boiler shop is of 20 tons capacity, and is provided with 
three metors—one 12 pebany ted hl for huisting, one 8 horse-power for travel- 
ing, and one 4 horse-power for traversing. The travel of this crane is 247 feet, 
and the span 57'4 feet. The crane in the feundry is of 20 tons’ capacity, and 
is provided with three motors—one of 8 horse-power for hoisting, one of 6 
horse-power for traveling, and one of 2 horse-power for traversing. The span 
of this crane is 50 feet, and the travel 263 feet. 

Bat one of the four cranes hae thus far done any actual work. This is the 
one installed in the machine shop, which has, proved very useful in liftin 
heavy machinery from flat cars on the track running through the building an 
placing it in position. The crane is of 10 tons’ capacity, aud is provided with 
three motors, one of 8 horse-power for hoisting, one of 6 horse-power for 
traveling and one of 2 horse-power for traversing. The span of this crane is 
64 feet and the travel 260 feet. Interesting details of construction are shewn 
in Figs. 2 and 3. The former picture gives a good view of the traversing car- 
riage mounted onthe craue. This carries the 8 horse-power hoisting motor 
and the 2 horse-power machine by which it is itself moved. The main trelleys 
and the 6 horse-power motor furnishing power for moving the whole crane 
are plainly seen. Under each crane on the trelley side hangs the operator's 
cage, from which the movement of the crane is controlled. The current for 
the motors on the traveling crane is takea from overhead trolley wires, Fig. 3, 
which are suspended from the iron truss rode of the roof by means of insulat- 
ing bells. The illustrations are from the Western Electrician. 


Go to the New South. 


Excursion Thursday, April 11th, 1892, via Queen & Crescent Route to 
Harriman, Tenn., 255 miles south of Cincinnati. One fare for the round trip. 


11.40 P. M. 

Harriman is the most substantial and marvelous of many new Southers 
towns. Oa April r2th, 13th aud 14th, the East Tennesse Land Co. will have thelr 
second auction sale of lote at Harriman, nearly all the proceeds of which go 
to improve the city in aiding mauufacturing interests, etc. 

Harriman and vicinity has 390,000 acres good farming lands, 250,000 acres. 
good coal lands, and 100,00e acres good timber lands. 





Laborers, artisans, mechanics, professional men and capitalists: A visi 
and examination of the resources of East Tenuessee will opeu your way to th 
acme of hapiness. For further information apply to G2o. J. Clark. Exc. Agent, 
Toledo, O., or John Bastable, Mich. Pass. Agent, Q. & C. Route, Detroit, Mich. 


Engineers’ Tests for fron. 
At the meeting of the Liverpool Engineering Society, held on February 10, 
Mr. Thomas Morris read a paper on “ Engineers’ Tests for Iron considered, and 
Suggestions for Standard Uniform Tests.” The author showed by tables of 
numerous engineers’ teste how engineers would ask for different tensile strains 
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same class of work, adding that the iron must be equal to some known 
rand,” as though the iron produced in the localities named were uniform in 
lity. He paid a high tribute to the reduction of area test, as being one 
t gave more consolation to the engineer in case of work coming to grief 
u any other test specified. The elongation test, which he said was only 
ther form of test for ductility, was not to be depended upon with the same 
e and comfort as contraction of area: and the manner in which the former 
| was specified by nearly all engineers was anything but creditable. He 
ited the limit of elasticity test with disfavor. His suggestione for standard 
form tests and conditions were put in the simplest form, and were thor- 
thly explained to those present. The paper was very well received by the 
ye number of members present, and the discussion was adjourned to the 
t meeting.—[Iren and Coal Trades Review, Lendon. 


New Iron Clad Destroyer. 


General Gordon’s design for a new ironclad destroyer is under consider- 
yn by the Naval Committee of the House of Representatives at Washington. 
> vessel is to be 260 feet in length by 40 feet in breadth and 16 feet draft, 
ing a displacement of 2,400 tons, with aespeed of 20 knots an hour. The 
sel in size will be larger than the Yorktown and smaller than the Charles- 
, The feature of the design is found in an enormous submarine gun 
ried at the bow, below the water line, and a hydraulic buffer projects from 
bews. This is so adjusted that it will stop the boat at a distance of 8 feet 
nthe enemy’s ship, without injury to the boat. At this short range the 
ler automatically diacharges the submarine guu directly at the hull of the 
», and Jodges within it a shell carrying a bursting charge of 450 pounds of 
der, sufficient to blow down every bulkhead in the ship and wreck the 
tom. The details of the boat, it is said, have been carefully worked out, 
the calculations have been verified by experts. 


British Ship Building in 1891. 


British ship-building during the year 1891 made a total ontput of 1,142,000 
3, all of steel and iron, of which 927,000 tons were steamers. Allowing for 
s of tonnage and losses, the net increase for the year of British tonnage is 
doo tons steamers and 30,000 tons sailers. The conspicuous feature is the 
easing size of cargo steamers, commonly called tramps, vessels carrying: 
0 to 7,000 tons being numerons. Aside from two of extraordiuary size and 
-d for the American trade, few large liners were built, and there is little 
tract work in progress, although dividends were better than during the 
rious year. Few steamers are now lying up. 
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tary to the Wisconsin Central Lines. Settlers on 
these lands have all the advantages of healthful 
climate yee market facilities, abundance of fuel 
and buil ing material, pure and sparkling drink- 
ing water, and other important benefits which 
cannot be enjoyed on the praries of the West. No 
droughts, no cyclones, no grasshopper plague 
and no fever and ague, Now is the time to select 
choice land at low prices. Wisconsin is consider- 
ed one of the most prosperous States in the Union. 
Located directly on the Wisconsin Central Lines 
in the State are thriving cities of Burlington, 
Waukesha, Fond du Lac, Ushkosh, Neenah, 
Menasha, Waupaca, Stevens Point, Marshfield 
Chippewa Falls, Eau Claire, New Richmond and 
Ashland. 

_ For tickets, time tables,maps and full informa- 
tion apply to T. D. Campbell, D. P. A. Wiscon- 
sin Central Lines, Cleveland, Q, orto Jas. C. 
Pond, General Passenger and Ticket Agent, 
Chicago, III. 
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THE CLOBE MACHINE WORKS. 


137-139 W. Second St., CINCINNATI, Q. 





MINERAL WOOL is absolutel 
It has no equal as an insu 


indestructible by heat. It is FIRE, FROST and VERMIN PROOF. 
tor for COLD STORAGE Houses, REFRIGERATORS and REFRIGER- 


ATOR CARS. It is the most PERFECT DEAFENER for floors, partitions, etc. It is adapted 
for HOTELS, HOSPITALS, SCHOOL HOUSES, DWELLINGS, APARTMENT HOUSES and FLATS. 
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MINERAL WOOL SECTIONAL COVERING for STEAM and COLD water pipes has no equal as a non- 


conductor, and is guaranteed in every particular. We makeas alt 
GUARANTEE satisfaction. Send for ore of our illustrated pamphlets, 
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Mineral Wool and its uses. For samp’es estimates and trade discounts address 


WESTERN MINERAL WOOL CO., 


as7 THE ARCADE, CLEVELAND, QO. 


118 CHESTNUT ST., ST. Louis, Mo. 
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TWO BOOKS 


—FOR— 


Foundrymen. 


AMEnICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and cont«in- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Moulder’s Text-Book 


Belug Part II of American Foundry Practice 


Presenting best methods and original rules 
for obtaining good, sound, clean ~ stings, and 
detaited descript ionform ing moulds 
reqriring skill and experience. 
Alsocontai:.ing a practicaltre iseupon the 
construction of cranes and cupe as, and the 
melting of iron and scrap steel iror 
fourdries. Either of the above books wil! be 
sent by mail, postage paid, $2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. 0. 





\ ie you want to rae g posted on the keenest 

spurts of original genius expurgated ju- 
diciously and innumerable foretastes of heav- 
en enjoyed by each patron resuscitated with 
expedit on for a nominal compensation of $1.00 
subscription per year for a forty-eight column 
all home printed mechanical inventive alumi- 
nated scientific journal Vol. II. Nog with 
the AGENTS’ CALL free; published the 1st and 
1sth of each month, together 50,000 copies. 

est Advertising 1 cent per word Agents’ 
Directors, oe name and address ro cents 
each in on cash with copy of each paper. 
The AGENTs’ CALL is a fearless amateur jour- 
nal, chuckfall of genuine straight tips for 
bread winners, spent? and advertisers and a 
wholly terror to frauds. Two papers one year 
with two pure Aluminum souvenirs contain- 
ing tbe Lord's prayer for only §:. Address 
THE ALUMINUM AGE PUBLISHING CO., 


Newpe rt, Ky. 


Electrical Specialties. 


“B°: your electrical specialties from F ot 


Rogers. Look at these prices : 1-16 
t10 volt motor with resistance lamp only $11.00. 
Electric bell outfits, $2.00 to $3.25. Six-candle 
power electric lighting outfit complete, only 
$8.00. Send stamp for circulars. 


J. F. ROCERS, 


Successors to the Standard Novelty Co., 
Ravenswood, fll, 


PENSIONS. 


MILO B. STEVENS & C0. 


ATTORNEYS & SOLICITORS. 

8 years army service; 26 years practice 
The Arcade, CLEVELAND, 0 

Main Office, WASHINGTON, PD. ¢. 


AGENTS WANTED ON SALARY 
or commission, to handle the new Patent 
Chemical Ink Erasing Pencil. ‘7 he quickest 
and greatest selling novelty ever produced 
Eraves ink thoroughly in two seconds. No 
abrasion of paper. Works like magic. 200 to 
500 per cent. profit. One Agent’s sales 
amounted to $620 in six days. Another $32 in 
two hours. Previous experience not neces- 
sary. For terms and full particulars, address, 
The Monroe Kyaser M’f'g Co., La Crosse, Wis. 


X 243. 
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Depot cot South Water Street. 





Depart. Arrive. 
Valley Junction Maili......... a 25am %6S4gopm 
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etta coccsccscceeeesf1I 152M $235 Pm 
Balto. & Wash ooo *400 Pm *10 25 @ Mm 
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Portable He'stirg 
Machines, Etc. 
Quick and easy running 
Cheap, Strong, Durable 





Send for catalogue. 
ENERGY MFG. CO., 
Philadelphia Pa. 
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THE BARNES DRILL». 


We make acomplete line of Upright Drills, rang- 
ing from our Friction Disk Drill for light 
work, to a 42-inch Back Geared, 
self-feed Drill. 








VALLEY PUMP ( 


Easthampton, Mass. 














Single and Duplex. Also Buck 
Plunger, Acme and A. B.C 
Fly Wheel Pumps. 
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HIGH GRADE TOOLS. NONE BETTER 


send for Catalogue and Prices. 


W. F. & JOHN BARNES CO.. 


(3) 920 Ruby St., Rockford, lil. 





JONES & LAMSON MACHINE co., 2s 
Lock box 61, Springfield, Vt., U. A. 8. 


MECHANICS’ HANDY APRON DIETZ, GANG &« COMPANY, 





MANUFACTURERS OF 


Patent Machinists’ Tools. 


Radial Drilts, 
Lathes and 


Shapera, a 
Specialty. | J Mihiera alate Fates 


Fine Illustrated Circulars and Catalogue seat BR ADFORD. MIE. a 
on Application. 


Sth & Evans, CINCINNAFE't HIG: 


Write us Before Buying and Save Money. Photographs and Prices on applicat 


Di ETZ, CANG & coO., Mention this paper. 
56-68 Plum 8t., Cincinnati, O. D iXO RY Ss 


Is adjustable 
and will ft 
any man, 
large or small 
Made of can- 
vas and will 
wear a life- 
time. Sam- 
ples by mail 
60 cents post 
paid. Agents 
wanted in 
every shop. 
Liberal _in- 
ducements 
offered. 

Write quick. 
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CLEVELAND.O. and belt feed, E have on hand a large number of sec- 
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curately fitted. | size and kind ood as new, at low prices. 


Don't buy before sending f list and 
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DAVIS MA- & Son, 22 Elm St, Cincinnati, O 
Mention this paper. 
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WING FIRM JOINT CALIPERS |SPRING INSIDE CALIPERS 


h Wing and Set Screw. LEADER, No. 72. 


INSIDE. No. 56D. 
Price List. Sent by mail. postpaid Price, by mall, postpaid. 


8 inch, $1.00 | 14 inch, $1.50 inch, 2.50 OTP s oi csinaccsusandnebdsencevesestesheeceae $0.75 
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PLANERS, 


32” x 32” x 8 ft. Whitcomb. Condition, first class. 

26” x 26” x 6 ft. Pond. Condition, first class. 

26” x 26” x 8 ft. Fitchburg. Condition Ar. 

24" x 24” x 4 ft. Putnam. Condition, first class. 

16” x 16’ x 2 ft. Lathe & Morse, Crank. Condition, first class. 
These are bargains and to make sure of it address, 


PARKIN & BOSWORTH COMPANY, 


No. 8 South Water St., Cleveland, Ohio. 
Mention this paper. 
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The best tool made for Telegraph Line- 
| men and Machinists. 
Sent by mail postpaid. 
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NIKOLA TESLA, THE FAMOUS AMERICAN ELECTRICIAN. - 





About a year ago the interest of the scientific world was aroused as 
it seldom is, bya lecture delivered by Nikola Tesla, a young man who 
had been been studying electricity with George Westinghouse, the inventor. 
Mr. Tesla showed how he had created electric illumination by induction. 
The incandescent lamp was made to glow without connection with wires, 
and could be moved about anywhere, within the electrified area, or cir- 
cuit. Since then he has become known to electrical and scientific men as 
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are properly worked out, waste of fuel must necessarily follow. A great 
many contrivances have been placed on the market, such as mechanical 
stokers and other means by which coal and air can be supplied to the fur- 
naces of steam boilers for the purpose of obtaining good combustion with- 
out producing a waste ofheat, by allowing too much air to pass above the 
grates, or an insufficient supply below the grates. By this statement I do 
not mean that any particular method of firing will produce any more heat 
from a pound of coal than nature put into it. Just as good results can be 
obtained from hand firing as have been obtained by the best mechanical 
means. 


We should be as particular to have good firemen in charge of our 
boilers as we are in having good engineers in charge of our engines. A 
' good fireman should be just as capable of manipulating the furnaces of his 
| boiler so that his steam recorder and his coal and water records will show 
_ Just as good cards as the engineer can show in the manipulation of the 
. Steam he uses in his engine. If we paid the same attention to all the de- 
tails of the construction and setting of our boilers and their economical use 
ures which he delivered in England and France, last month, were received | of fuel as we do to our engines our steam plant would be far more econ- 
with positive enthusiasm. In the latter country the reception was natu- | omical. Everything is ‘‘shined up” about the engine. Engineers go into 
rally of a more demonstrative character, and one of the French scientific | all the details of its construction and management, and the greatest care 
| 


a great discoverer. While the masses are not familiar with his name, the 
fact that electric journals class him with Edison, Thomson and Brush, indi- | 
cates the reputation he has attained. | 
The illustration, from the Western Electrician, on this page, represents 
Mr. Tesla lecturing before a select scientific audience in France. The 
above journal says: 
‘* Nikola Tesla has made a profound impression abroad, and the lect- 


journals in a frontispiece fairly represents Mr. Tesla as a prestidigitateur. | is taken in the figuring out of its proportions so that it will have the 
The illustration is presented herewith. The engraving is supposed to | very highest possible initial steam pressure and temperature, and the 
illustrate the joint meetirg of the Societe de Physique and the Societe | very lowest possible terminal temperature and pressure; all endeavoring 


internationale des Electri- 
ciens, which was held on = 
February 20th. To quote 
from the journal in ques- 
tion: ‘The young savant 
is as thoroughly convinced 
as a forerunner, almost, we 
might say, as an apostle. 
There is so much enthusi- 
asm and sincerity in his 
explanations and experi- 
ments, that faith is born 
within one, and he believes 
he is present at the dawn § 
of a revolution in artificial 
means of illumination. * 

* %*® The warm plau- 
dits that his lectures have 
received in England and 
France prove that he has 
excited the enthusiasm, if |: 
not the conviction, of those 
men who are most capable 
to appreciate the grandeur | 
and importance of his 
work. For the skillful 
experimenter we wish all 
success in the new field in | 
which he is engaged. We 
trust that when next he 
comes to Europe the light 
of the future will have be- 
come the light of the present.” When his work excites such rapturous 
comments as this, and when he is regarded almost as a magician, Mr. Tesla 
must regard his trip abroad as decidedly successful. 

‘*While Americans do not perhaps indulge in such high-sounding 
phrases, they none the less appreciate the marvelous work that Mr. Tesla 
has accomplished, and are no less ready to give him the hearty and enthusi- 
astic praise that he deserves. His lectures abroad are not merely repeti- 
tions of his paper before the American Institute of Electrical Engineers, 
but are important developments of that remarkable production.” 


HOW TO FIRE A BOILER. 





On February 27, a paper was read before the National Electric Light 
Association, in convention at Buffalo, by R. Hammond, on firing boilers, 
of which the following is a synopsis: 

It has been said that the waste of fuel due to improper firing is often of 
more consequence than any other loss which is produced in the operation 
of a steam plant, but in a great' many cases the waste of fuel cannot be 
entirely charged to improper firing, as there are other causes by which a 
waste of the evaporating power of the fuel is produced.. Among these is 
the improper construction of the boiler in relation to grate surface, tube 
area, heating surface and combustion chambers. Unless these proportions 
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to get the greatest horse- 
power from the pound of 
coal, thus securing the 
greatesteconomy. These 
very same highly educated 
individuals, who designed 
these engines, forget that 
allthe power comes from 
the pound of coal, and 
pay little attention to how 
that power is transmitted 
from the coal pile to the 
engine. It is just as es- 
sential to good economy 
that the boilers should have 
the very highest initial or 
furnace temperature, and 
the highest possible steam 
pressure and the lowest 
possible chimney temper- 
ature, as it is for the 
engine to be economical 
under similar conditions 
of high initial pressure 
and temperature and low 
terminal temperature. 
Bituminous coal requires 
150 cubic feet of air per 
pound of coal for good 
combustion. An excess 
of air results in a waste of 
heat which it carries into 
flues and chtmney, and often a greater loss in an insufficient supply to 
produce good combustion. For steam plant boilers carrying 80 to 160 
pounds of steam, at least 20 pounds of bituminous coal should be burned 
per square foot of grate per hour, and the air spaces of the grates should 


| not be less than 50 per cent. of the grate area, and the draught pressure 


not less than 2% inches of water. Steam users should see to it that all 
parts of their boilers and settings are of equally good proportions for 
strength and economy as their engines, employ good, intelligent firemen as 
well as engineers, and see that both produce good indicator cards. By a 
little attention steam users will gain much experience. 


A Large Power Dam. 

The largest power dam yet built in this country will be that now 
in progress of construction across the Colorado River, at Austin, Tex. 
It will be, when completed, 1,150 feet long, 60 feet high, and 18 wide at 
the top. The up-stream face is of limestone, and is vertical, while the 
down-stream face is of Texas granite, and the interior of rubble masonry 
of small stone and cement. There will be about 9,000 cubic yards of 
granite, 6,8co cubic yards of limestone and 55,000 cubic yards of 
rubble in the dam. The dam is intended to utilize the power of the 
Colorado River for electric lighting, electric railways, pumping the city’s 
water, and for factories, etc. 
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Some Applications of Electric Heating. 

The following paper was read before the Chicago Electric Association, 
March 8, 1892, by R. W. Larrabee: 

Electric heating, by which I mean the heating of cars and houses by 
the electric current is, in its development, about ten years behind electric 
lighting. Ten years ago the new incandescent light had just begun to win 
the confidence of the public. It had to contend with all sorts of difficulties 
and of the thousand and one objections which the wise heads brought 
against it, the greater part were quite imaginary. Prejudice and ignorance 
fought hard against the new light, but they are completely routed now, 
and the question of economy is the only one whith we hear raised when 
the adoption of electricity is proposed. 

Electric heating has been struggling to bring itself before the public 
for nearly thirty years and doubtless would still be quite experimental had 
not the inventions in electric lighting apparatus of the last few years called 
attention to the fact that the dynamo could be used as a source of heat as 
well as of light. When we consider that nearly go per cent. of the energy 
of the electric lamp is wasted in heat, it seems odd that light should have 
come first. First in the field it was, however, and so occupied the whole 
field, that until quite recently, we have not heard much of electric heating. 
Various forms of heating apparatus are now on the market, and ten years 
from now we shall probably see them as commonly adopted and as high in 
public favor as is the incandescent lamp. 

Much can be said in favor of a change from wood, coal or oil stoves 
to electric heaters, as a moment’s consideration of the importance and scope 
of this branch of electrics will show. Consider how largely we depend 
upon artificial heat for the necessities of life. Take the fire from the 
kitchen, laundry and furnace-room, and we might as well die at once. 
Life would have very few charms for us, surely, and what trouble we go to 
and what an amount of inconvenience and annoyance we put up with, all 
for the sake of heat. Smoke, noise, dust, smell and hard work go with 
every stove. These items are not put down in the bill, but they belong to 
the stove, and they ‘‘ stay with her” from the first coal putin the grate 
until she breaks a leg or burns your house down. 

Now is all this annoyance worth while? Certainly not if it can be 
avoided, as it certainly can be. Electricity will do it. Electricity will 
heat a curling iron for the hair dresser, to begin with little things, a flat iron 
for the laundress, a soldering iron for the tinsmith and a weld for the black- 
smith. It will heat a warming pan, a chafing dish ora cook stove. It 
will warm a street car or a whole house, and if there is any other purpose 
under heavens except a conflagration, fer which the heat of a gas, coal or 
oil flame is used, the same result is accomplished more easily, more con- 
veniently, more clearly, more ezsthetically every time by electricity, 
though not always more cheaply. Let us except, however, from this 
sweeping assertion the cheerful grate fire. This is a bit of nature let loose 
In a room which Is inimitable and without a rival. 

A detailed account and description of the many applications of electric 
heating would be tedious, I will therefore notice only the car heater and 
the house heater. First, car heater. What are they like? How are they 
constructed? What do they cost? In appearance the most common form 
of car heater is an elongated, rectangular waffle iron on four legs. Itis 27” 
long, 8” wide and stands 4” from the floor. It is formed of two deeply 
corrugated cast iron plates which hold between them, as in a box, a mass of 
fire-clay in which are embedded coils of german silver wire. The fire-clay 
prevents, in some measure, the oxidation or the wire, and the deep grooves 
of the surfaces of the heater afford extra radiating surface. An early form 
of the heater combined coils of No. 28 platinum wire and bars of copper 
in alternation. The copper was very much heated by contact with the 
coils, and formed the radiating surface of the heater. This form is not now 
In use. 

Those first described, taking up but little space, can easily be placed 
under the seats of the car, two on each side for an ordinary street car. 
The spaces made to receive them are lined with zinc or tin, and so shaped 
that almost all the heat is thrown out into the car, and dces not get lost 
under the seats. A switch placed conveniently for the conductor, enables 
him to run the heaters in parallel or in series, as he may desire, in parallel 
at first, for 20 or 30 minutes, in order to heat them more quickly, after that, 
in series, to maintain a constant heat. Users are warned against the 
parallel arrangement for longer than half an hour lest the wires get red and 
oxidize and finally burn out, still these heaters have been run for something 
over an hour without apparent danger. With ordinary care I can see no 
reason why they should not very much outlive the cars in which they are 
placed. 

To operate these heaters a constant current of three amperes at about 
500 volts 1s required, that is about two electrical horse-p»wer. From these 
figures of work, some very interesting and unexpected figures of cost are 
deduced. Here is a statement given by the company whose apparatus I 
have described: 

2 horse-power per set of four heaters. 

4 pounds of coal per horse-power hour. 

144 pounds of coal per 18 hour car day. 

Cost of coal $1.75 per ton. 

1 pound of coal $.000875. 

144 pounds of coal $ 12528 (should be § 126). 

Cost per car day $ 1234. 

Stoves cost in this case $.25 per car day. 

Here is another set of figures identical with the above except the coal 
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cost $3.75 per ton, and a car day is 10 hours instead of 18, bringing the 
cost of the heaters to 15 cents per car day, when stoves cost 35 cents. 

2 horse-power per set of four heaters. 

4 pounds of coal per horse-power hour. 

80 pounds of coal per 10-hour car day. 

Cost of coal $3.75 per ton. 

1 pound of coal $.001875. 

80 pounds of coal §.15. 

Cost per car day $.15. 

Cost of stove in this case $. 35. 

These figures, it is claimed, are taken from two roads using these 
heaters which I have described. 

In view of the fact that Mr. Edison is reported to have said that elec- 
tric heating could not be profitable, as its cost, compared to other methods 
In use, was nearly as 9 to 1, andin view of the further fact that Messrs. 
Crosby & Bell, in their recent publication on the electric railway, gave the 
comparative costs of 72 cents per car day by electric heater, and 10 cents 
by stoves, the above deductions are startling to say the least. 

Even allowing for the error in assuming that a horse-power in a boiler 
means a horse-power in the dynamo to which it is supplying power, and a 
horse-power anywhere on a long line, there still remains a very large dis- 
crepancy. The advertising circular says 15 to 25 in favor of electricity. 
The latest scientific authorities say 72 to 10 in favor of stoves. Personal 
equations in mathematics are sometimes very peculiar, but this one of the 
advertising circular is the most disturbing element I have ever met in a cal- 
culation. Enthusiasm is a great thing. 

Another form of car heater is an iron mat placed on the car floor, pro- 
tected from the feet of the passengers by wooden cleats. This is certainly 
a convenient form and one which would put the heat just where it was 
wanted, but I doubt if the drippings from umbrellas and shoes in wet 
weather would not envelop the passengers in steam and introduce, also, a 
discordant note into the harmony of smells which is apt to pervade the 
average street car. Whether or not this apparatus is in use anywhere I do 
not know. I believe it has been patented. 

The advantage claimed for electrical heating are: convenience, 
economy of labor, cleanliness, regulation of heat, safety, no danger to cars 
economy of cost. 

These claims, except the last, are, it seems to me, 
the facts. Consider them in order. How much more convenient for the 
conductor to regulate, if necessary, the temperature of the car by merely 
throwing a switch on the platform, than to shake down and feed a stove 
with coals, either from inside the cars, or, as on our west side lines, from 
the outside. What a saving of labor and of time! No coal to be brought, 
no ashes, nobother. Then there is the absolute cleanliness, and absence 
of smell, smoke and soot. That the heat is always on top, for as long or 
as short a time as may be needed, is another good point. In Spring and 
Fall there are many days when heat is not needed all day long, but when 
ordinarily a fire is kept in the stove throughout the day that a new one need 
not be kindled. Right here the electric heater scores one on the ground 
of regulation and economy. 

The next point, safety, is a more important consideration on rapidly 
moving trains than on street cars. Street cars are occasionally burned on 
the track, but the lethargic inhabitants of Philadelphia or even St. Louis 
could escape with their lives in the event of such a catastrophe. This 
claim, with the next ‘no damage to cars,” will appeal to the street car 
compantes more than to the public. 

As to the last point, economy, there is no doubt that stoves are cheaper 
but so are tallow dips cheaper than electric light. 

_ All of the advantages claimed for electric car heaters can also be 
claimed for house-heating apparatus, and as at present made, both are 
identical in appearance, though the latter heater admits of many variations. 
In this field, however, the electric heater has to contend with steam. a 
much more form'dable rival in point of cost than the car stove. For ex- 
ample, one horse-power of a boiler will heat 40,000 cubic feet of space. 
One electrical horse-power, it is claimed (which, by the way, means more 
than one horse-power of a boiler, say 114 horse-power) will heat only 3,000 
cubic feet of space, so that the ratio is about 1 to 15 in favor of the steam 
radiator. 

These are heavy odds, but the friends of the electric heater book them 
smilingly. The confidence of these enthusiasts is amazing until one of 
them has talked to you for awhile, and then you begin to understand their 
point of view. I shall not attempt to tell all that one of these gentlemen 
might say to you on the subject of stoves, but if there is any vice to which 
any stove was ever addicted he knows it and tells it. There is scarcely a 
crime in the calendar which a stove has not either directly or indirectly 
committed. It is a villain at heart and all its life practices nothing but 
meanness and deceit. It burns holes in your carpets, ruins books and 
furniture with dust, befouls the air with gas, fills the house with smoke 
gets red hot in the middle of the night, and puts out the fire in the morn. 
ing in time for you to get up and build another. These and a thousand 
other evils you hear until truly you are ashamed to own that you have 
even slept in the same house with a stove, and if you should meet your 
own family stove coming down the street, you would cut it dead. 

But a furnace, you say—My dear sir, worse and more of it! What is 
a furnace but a big stove with special service pipes called flues to every 
room, to spread colds, headaches, throat trouble and what not from top to 
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bottom of the house. The register is well named. _It registers every time 
the furnace door is opened, every shovelful of coal that goes into said door 
and every shaking and poking that the big stove needs to keep it alive. 
The house maid’s giggle and her company’s guffaw are duly registered up 
stairs, and as for odors, it is registration day in kitchen and laundry all the 
year round. 

He has not so much to say against steam ; he will admit that, for your 
money, it is a good way to get warm, very warm indeed. Some nervous 
people object to being wakened by artillery practice close to their heads 
every morning; for his part, he is an old soldier, and rather likes it. He 
likes, too, the curious habit some radiators have of flooding the carpet in 
the night, it reminds him of rainy days in camp, but it does provoke him 
to have the man who lives in the room below come up and complain as if 
he (the old soldier) had caused the flood. 

And so he rattles on, and you think you may as well give up trying 
to be really comfortable in Winter, when he introduces the electric heater 
and tells you how you can transplant the fresh, balmy air of June into the 
middle of January, and not for one day only, but for as many days as you 
like and that, too, without any of the evils which he has just been describ- 
ing. The cause of this delightful change may not be visible, it is con- 
cealed artfully in the panel or base-board of the room and is made to 
match the wood. The air seems pure, there is a sense of warmth and 
there is absolutely no dust, no smell and no noise to suggest that work is 
being done somewhere to produce this warmth. A simple switch controls 
this hidden worker. As an enthusiast puts it, ‘‘ you press the button and 
the power house a mile away does the rest.” This sounds like a fairy tale, 

“Little goat bleat, 
Little table arise,” etc. 
but it is almost the literal truth. 

The cost of electrical heating is, as I have said, more than that of 
other methods, but there are many, their number is increasing, who think 
that the decrease in damage of books, ornaments and furniture, and the 
freedom from annoyance which it guarantees, more than compensates for 
the highest cost. These are wealthy men. But now that the ‘‘ Wizard of 
Menlo Park”? is said to be perfecting a new heater, I think that the day is 
not far distant when those whose books are few and whose ornaments and 
furniture are simple and cheap may also realize in their home another of 
the wonders of electricity. 


ERECTING STEAM PLANTS.—III. 





BY JAMES F. HOBART. 


In the last paper (March 15) the work had progressed far enough to 
provide the data necessary for erecting the chimney. The cross-sectional 
area can be determined directly from the area of the tubes, and the area of 
the chimney should a little more than equal the combined area of all the 
tubes. The latest engineering practice has shown that it increases the draft 





to make the top of chimney with a greater sectional area than the bottom. 
The intensity of a chimney draft does not increase in proportion to the 
height of the chimney, but in proportion to the square root of the height, 
therefore, if a chimney 49 feet high has a draft of 0.25” of water, a 


chimney 100 feet high will have a draft, not of 0.5”, (7, X0-25) but it will 


have a draft of 0.35” jie X 0.25 = X 0.25 = 0.35). 


Thus knowing the number of cubic feet of air that must be drawn 
through the chimney per minute to consume the necessary amount of coal, 
the area of chimney being known, the velocity of the escaping gases may 
be readily calculated, and by taking from a table, the inches of water 
vacuum necessary to correspond with a given velocity, the height of chim- 
ney may be readily figured out. A rule may be figured out to determine 
the relation of volume of escaping gases, area of chimney, and height 
(both in feet) without going to the trouble of the water-pressure business. 
The rule is as follows :—multiply the square root of the height by one- 
tenth the area of cross-section, and product will be the volume of draft. 

A handy formula for directly determining the area of top of chimney, 
is to divide 15 times the amount of coal (in pounds) consumed per hour, 
by the square root of height of chimney in feet. It should be remembered 
that the higher the chimney, the less can be the temperature of the escap- 
ing gases to maintain a given draft. The diameter of a chimney at the 
bottom (internal diameter, should be one-tenth, or one-eleventh the height 
of the chimney. The outside batter of the brick-work ought to be 0.35” 
per foot. It is well to calculate the outside diameter of base from the inter- 
nal diameter at top, allowing for the necessary batter, and making thick- 
bess of wall attop, equal to one brick (8”) for diameters up to four feet, and 


1.5 bricks for diameters over four feet. For very high chimneys, srother 
factor, that of weight upon the fourdaticn, must Le intrc duced, and not 
over 25 tons per square fcot shculd Le allcwed, and even with that weight, 
the brick should be laid in the best hydraulic cement. 

For chimneys 100 feet in keight, and less, the followirg table will be 
handy for finding the velocity of the heated air in the chimney, in feet per 
second. 

AIR AT BASE OF CHIMNEY. 


























External Air. 150° 250° 350° 450° 
Feet. Feet. Feet. Feet. 

10° 24 30 33 35 

32° 22 28 31 34 

50° 20 27 30 33 

60 19 26 29 33 

70° 18 25 29 32 

80° 17 24 29 32 


When the height of chimney is less than 100 feet, itis only necessary 
to multiply the velocity as obtained for temperature by one-tenth the square 
root of the height of chimney in feet. 

It is well to bear in mind that the most effective draft of a chimney is 
when the absolute temperature of the hot escaping gases is about the tem- 





perature of melting lead, or as 25 is to 12, when compared with the tem- 
perature of the external air. 

There is always some loss of draft occasioned by conveying the pro- 
ducts of combustion through connections to the chimney, but when these 
are short, they are neglected. It is well, however, to calculate and allow 
for such losses when the uptake and connections are long. This may be 
done by means of the following formula :— 

Let V velocity of gases in feet per second. 

i head of water pressure (or vacuum) in inches. 
diameter of pipe, in feet. 
length é¢ ¢6 66 6é 
perimeter ‘S ‘* ‘ 
area of section in square feet. 
‘* Q volume of air discharged per second in cube feet. 
‘© §@Q also equal Va. 
‘‘ HP horse-power 
Then in round passages :— 


“66 
&6é 
66 


66 


AQTA> 





V—= 206. // #4 Vr / hd’ Vath V3dru 
= 399 “7 4 = F56800 F Q= 311 yy 7 = ia5 OF Sicc00s 
In other forms of conduits: 
Jah y2Cl fash 
E19 af CT —= 633000 @ Q@=y ci 


Vah Oh V3Cl 
HP = 06 °F “106 OF “67000000 


In all these calculations, an inch of water is taken to be equal to 5.2 
pounds per square inch for passages of any shape. A pipe connected to 
the smoke passage, and attached to a bent tube, forms an efficient draft 
gage. The other end of the tube should be cemented to a large bottle 
filled with mortar, so that the fall of water therein, coming from so large a 
surface, may be neglected in the calculations. Fig. 1 illustrates a draft- 
gage of this kind. It is cheap, and may be constructed by any engineer. 

Fig. 2 represents a 100-foot chimney, designed according to the fore- 
going instructions, to develop 120 H. P. 

(To be continued.) 


Electric Heating Apparatus Making Headway. 


One concern alone that supplies electric-heating apparatus has received 
orders for it from 60 electric street railways for use this Winter. It has long 
been the practice to light electric cars with incandescent lamps fed directly 
from the overhead trolley wires, and a large proportion of the 400 American 
electric roads are now so equipped. Asa further stage of evolution, the elec- 
tric car-heater has become a necessity, and its success is firmly established. 
As a matter of fact, its use on large electric roads has not been fonnd to make 
any perceptible difference in the coal consumption at the power house—1. ¢., 
the current required for the heaters does not appear to add anything to the 
amount of current normally required to operate the cars under ordinary con- 
ditions when no heat is wanted. This has been tested a good many times 
with invariably the same result, showing that the heating current is an inap- 
preciable addition to the average “load” of the station. It has been objected 
that as the electric heaters now cost four or five times as much as the common 
car stove, the chances are against their introduction. This does not prove to 
be the case at all. Coal stoves occupy at least the space of one seat in the car. 
It is not pleasant to sit next to them ; itis equally unpleasant to face them 
Bnt the electric heaters go under the seats, like steam pipes, and the only 
sign of their presence is the steady warmth that they engender. This em- 
ployment of electricity is already so general that several kinds of apparatus 
are competing in the market, and so many improvements have been made 
that it is now seriously proposed by one of the largest steam railroads in the 
country to use these heaters on such of its cars as are now lighted electrically. 
—([Engineer and Iron Trades Advertiser, Glasgow. 


CARNEGIE, Puirrs & Co. will add to the armor department of their 
Homestead mill a steel saw weighirg 110 tons, that will cut a nickel steel 
armor plate as an ordinary saw walks through a plank. These armor plates 
weigh from 8 to 38 tons, and are 20 feet long and 20,inches thick, 
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SHALL THE ENGINE OPERATOR NOT BE CALLED ENGINEER? 

It has been suggested that some other name be devised for the men 
who run engines than engineer. The point is raised that the professional 
man is confused with the mechanic, and vice versa, to such an extent as to 
be troublesome. This is probably.true, and some advantage might be 
gained for simplicity by an alteration in the name of one of these callings, 
but we think it would be more proper to coin some other title for the 
professional man than for the mechanic. As long as the machine by means 
of which steam is used to produce power is called an engine, so long will 
it be very appropriate to designate the operator as the engrncer. 

It is said that in France the men who run engines are known as 
machinists, and only the book and university men are given the cognomen 
of engincer. This is a fact and it is probably nearer to what it should be 
than is the custom in English-speaking countries, but it does not argue 
with any force that we would be acting wisely to overturn an established 
usage for the adoption of it. 

The engine used on the railroad is not known by that name as much 
as by that of locomotive. The operator might, with less inappropriateness, 
be styled the /ocomotiveman, if he would consent to it. It would not be a 
very radical change to substitute exgineman for engineer, but still we doubt 
that even so slight a change can ever be brought about. 

The easier way, as suggested above, is to get up a new appellation for 
the theoretical man. The title csv: engincer has come to stay. It is quite 
distinct and can not well be misunderstood. Mechanical engineer is not 
as clearly outlined, but yet it is stuck on us pretty fast and would come off 
with difficulty. If the meaning of this title can be restricted to machinery 
construction and design in general, and a new one created for the business 
and science of building and installing steam plants, would that not be 
preferable to attempting an arbitrary modification of the name by which 
the many thousands of men who operate engines are known? The last 
named might be called, power engineer. No one could misunderstand the 
meaning of prefixing the word power. | 

We would be pleased to hear from our contemporaries and readers on 
this point. 


‘¢THEe TECHNO-CHEMICAL RECEIPT Book,” from the most celebrated 
scientists of the world, is one of the veay best books on mechanical science, 
because it is practical, Every mechanic can find something useful for 
every day life in it. The price is $2. 
Co., 810 Walnut street, Philadelphia, Pa. The advertisement of this firm, 
published elsewhere in this issue, gives interesting details concering this 
work, 


THE oft-discussed problem of a substitute for dynamos in electric 
lighting by providing a cheap, inodorous, inoffensive electric battery, 
capable of supplying sufficient light for domestic uses, is again claimed to 
be solved by M. Poudrous of Paris. 
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(354.) F.A.W., P——berg, O., writes: 1st. ‘‘Kindly give me informa- 
tion in regard to the following in your next issue: The engine I am rup- 
ning is a stationary of a slide valve pattern. She furnishes power for a 
saw mill and box factory, when run with 90 pounds pressure. When ever 
I give her steam it passes out in the exhaust, and before she will start there 
comes a sharp snap, the steam ceases to flow, or exhaust, and she starts. The 
snap appears to come from the valve being tco loose on the stem, and if I 
loosen or tighten it on the stem it acts the same. 2nd. Is it necessary to 
run the exhaust to the top of the tank into whieh I pump the water from 
the well and then pump it through the heater into the boiler? Do I gain 
by both?” 4.—1st. The snapping is undoubtedly caused by valve seat- 
ing again, leaving the seat when there is no pressure in the chest. 2nd. 
You had better run your exhaust to top of tank. 


(355.) ‘* Leather,” Akron, O., writes: ‘‘ Kindly inform me through 
our valuable paper, how I can determine, (without the use of testing 
instruments, ) when putting on a 24” 2-ply leather belt, 60 feet long, when 
it has reached the proper tension, so that it will not need taking up for four 
or five weeks.” 4.—A good rule is to allow belts to sag 3” for every 
eight feet between pulleys. 


(356.) W. H. H., Elkland, Pa., writes: 
not see why you do not make it a weekly. I am running an engine 
16x24". There is a little peund and it is hard to locate. I first thought 
the pin in the cross-head was loose. Now, if I place the crank pin on the 
back center, and draw the packing level with piston (:f it is not level), 
and if the pound still remains, shall I take out piston and see if follower 
head is tight?”” .4.—There are a great many things that could cause this 
pound. It would be necessary for one to inspect the plant to locate the 
pound. We could not undertake to tell what might be done to remove it, 
without more exact information. Sometimes ‘‘monkeying” with an 
engine makes it run worse. 


(357-) J. W. R., Linconville, Kan., writes: ‘‘ A great deal has been 
said of late in mechanical papers about wrapping large steam pipes with 
wire or clamping them with iron bands to make them withstand a higher 
pressure. Now, why can not internally fired boilers be wrapped or 
banded in some way to make them stronger? If wrapping them with 
wire will be practical, please state size of wire, method of wrapping and 
how to fasten the ends together. The boiler that I want to strengthen is 
29” in diameter.” .4.—We do not think that wire can be wound on steam 
pipe tight enough to add much to the pipe’s strength. Iron bands, if 
shrunk on, would strengthen it, but to do it properly would cost about as 
much, we think, as new pipe, equal to more pressure than the old pipe thus 
strengthened. We do not think that wire or bands could strengthen the 
shell of a boiler. 


__ (358.) ‘* Subscriber,” Oberlin, Kan., writes: rst. ‘‘Iam troubled 
with a knock in the back end of the cylinder of my engine. Have tried 
for the past six months to stop it and have only partly succeeded. It 
knocks as the engine passes the back center, running over. Have lined 
the engine and cut a rim out of the end of cylinder and have done every- 
thing I could think of, but have failed to stop it. Sometimes it will run a 
half-day perfectly smooth, then begin to knock. and sometimes it will 
knock every other stroke, or every few strokes. Can you suggest a reme- 
dy? The engine has been run five years.” 4.—It is hard enough to tell 
what produces the pound in an engine when on the ground, and to arrive 
at it from description is almost impossible. But there are two things which 
we think may be the trouble with your engine. The piston may not pass 
the counter-bore of the cylinder, and the wear may have produced a 
shoulder. Again, it may be water. Leave the cylinder cock on that end 
open a little, and if it does not stop, take out the piston and see if there is 
ashoulder. If so, file it off. Then see if the pound does not disappear. 
You have not as much clearance in the back end as in the front end of the 
cylinder. Keying up the connecting rod shortens the piston, bringing it 
nearer the crank, and when there is very little clearance a small quantity of 
water will make a thump, and it will not come with every stroke, either. 
Try these, and if you don’t get the pound out, let usknow. 2. ‘‘I am 
running a slide valve engine, and carry 100 pounds boiler pressure, and | 
find that the engine will carry its load and keep up regular motion, down 
to 60 pounds pressure. Is it economy or waste of fuel to carry roo pounds? 
I think it is economy, while other parties here doubt it. If it is, or is not 
economy, please answer.” 4.—Ifyou cut off shorter and use only as 
much steam as the work requires, there will be economy resulting from 
high pressure. But if you do not, more steam will be used than you need 
and there will be no economy over low pressure. If you have a gradu- 
ated cut-off you can regulate this very easily. There is another point in 
favor of high pressure which may be of particular advantage to you. With 
high pressure there will be less condensation of steam and therefore less 
water in the cylinder to give trouble. But don’t cut off to short. 


(359-) N. M., Boonville, Mo., writes: ‘‘We are fixing a pump, a 
Buffalo duplex steam pump, and used the same throws that were on when 
it came to the shop, but one piston makes about one inch more stroke than 
the other. Will you kindly inform us how we can remedy and make them 
have the same stroke?” .4.—Take off the steam chest cover, put piston 
on center and see what position the valve has on the opposite cylinder. 


‘‘T like your paper and can 
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They should be exactly alike. Ifany are not, give them (the steam valves) 
the same lead at both ends. Do not set nuts so tight as to bind the valves, 
and set up the jamb nuts so as to keep them trom getting loose. You 
might look at the packing around the piston rod and see that it is not too 
tight. The following is the answer to a similar question, No. 343, ina 
recent issue: ‘‘ When one piston, it matters not which, is at the end of its 
stroke, adjust the valve of the other cylinder so that it will have the desired 
amount of lead for the opposite stroke. Do the same with the other cylin- 
der and set the valve by its sister cylinder. If the valve opens more at 
one end than at the other, adjust it with the nuts on the valve stem until 
there is the same opening at each end of the stroke.’’ 


(360.) Virginian, Salem, Va., writes: ‘‘ We have a ‘Stillwell’ heater 
connected to our engine exhaust. Our pump is broken and useless. We 
are using at present a 134” injector, taking water froma well, and feeding 
the boiler through the blew-off pipe. The blow-off pipe is four feet below the 
water line of our heater. Can we make the injector take the water from 
the heater and feed the boiler? What would you suggest? 2. We have 
a quantity of mineral wool, and want to cover our steam pipes. Will flour 
and water mixed with it make a good covering?” A.—1st. Perhaps 
you can use the injector for feeding the hot water to your boiler by placing 
it below the water line of the heater, so that the water will flow into it. It 
will probably force the hot water all right. 2nd. Make your wool into 
sections. It you do not know how perhaps you can get some ideas from 
the following: Make a roller of wood the diameter of the pipe to be covered 
and three or four inches longer thamthe section you wish to have. Place 
two boards parallel with each other, with the inside edges as far apart as the 
length you want the sections to be. Saw two narrow strips the length of 
the sections and place them between the boards, parallel with the roller and 
as far apart as the outside circumference of your section of mineral wool. 
The space, or square, between these boards and strips will be the dimen- 
sions of the sheet of wool with which the section is tobe made. Cuta piece 
of cloth the length of your section, but wider than the distance between the 
strips and lay it in this space, with the lap all on one side. On this lay a 
piece of brown paper that fits exactly in the space between the boards and 
strips. Now sprinkle on wool and pack and smooth it by rolling the roller 
over. The section is made by rolling this sheet of wool, paper and cloth on 
the roller and pasting the cloth around to hold it in cylindrical form. If 
the measurement has been right, the sheet will just go around the roller and 
not lap. But before rolling, wrap a piece of asbestos paper around the 
roller. Now roll up your sheet of wooland paste the outside cloth around. 
When you want to put it on the pipe slit it through, adjust nicely and glue 
a cloth around. You will, if you have done careful work, have a neat fitting 
section. After one is made others can be finished more rapidly. 


sey~ Readers are cordially invited to send us any questions, comments, 
information, ideas or corrections that suggest themselves while reading the 
‘< Questions and Answers.” The time to do it is when it isin mind. If 
one puts it off he is very likely never to get at it. Now is the best time. 
All communications are appreciated. —Eb. 


ADDITIONAL CORRESPONDENCE. 





A Good Record. 


EDITOR SCIENTIFIC MACHINIST: 

Probably one of the best evidences of an engineer’s ability and effi- 
ciency consists in keeping the boiler, engines, pumps, heaters and piping 
in such a condition as to keep the plant running continuously at a mini- 
mum cost for repairs. Spurting is all very well, provided nothing is 
strained, which is likely to occur. Mr. David H. Palmer, an engineer of 
Columbia, Pa., is entitled, I think, to credit for continuous running, as 
follows : The engine is a Harris Corliss, 14x36”, makes 80 revolutions or a 
piston speed of 480 feet per minute. The steam is generated by a hori- 
zontal tubular boiler 6x15 ft. This plant has been running day and night 
continuously, except Sundays, for two years, without making a single stop 
for any purpose whatever on account of the motive power—not even a 
bearing heated enough to give any trouble. Rivalry of this kind among 
engineers is honorable and profitable, alike to employers and employes. 
If there were more engineers of this kind, there would be better and more 
satisfactory work done in many an industrial establishment than there is at 
present. If there is any engineer who can make a better showing, would 
be glad to hear from him. | C. B. H. 





Prick-Punching—Bull-Headed Engineers. 
SDITOR SCIENTIFIC MACHINIST: © 

In the issue of March 1st, 1892, in regard to prick-punching a misfit, I 
will add that a few years ago I had charge of alarge Lane & Bodley 
engine on which the same remedy helped me out. When I took charge 
the owner of the mill told me she had been pounding some for some time. 
The engineer could not locate it. Well, I located it in the crank pin very 
soon. I took it out and prick-punched it nicely, put it back and drove 
the key home; time about 35 minutes. She ran till the mill burned, 
which was two years after, without a pound. 

Now, I don’t advocate this as a remedy in all cases, yet I know it is 
worth trying in some, but must be done well, and will generally give good 
results. 

I will now state a few little things which sometimes disgust a fellow. 
During a cold snap, recently, I was one morning called to help fix a pump. 
We got things thawed out and tried to start the pump. She refused to go. 
I went over it carefully and tried again; no use. I then asked the (so- 
called) engineer if he had the water end off, and he said not. Well, I 
did not take any stock in his say-so, and I took off the end and found the 
nuts gone that held the plunger on piston rod. Now, then, what had 
become of them? Wecould not find them nor do we know to this day 
where they are. These nuts being off was due to the fact that the rod 
went back and forth, leaving the plunger stationary, therefore it would run 


MACHINIST. 5 


but would not pump. We put on nuts and she started right off. The 
whole sum and substance of this pump story is this: You see this engineer 
(so-called) had that morning packed the plunger, and in doing so had 
taken the nuts off the rod (I don’t know what for) and lost them, but would 
not acknowledge it at the time, but laid the blame on a frozen pipe. 
There was some pipe frozen but not sufficient to stop the pump. 

He also got a set of brass oil cups for his engine, made by the Sher- 
wood Manufacturing Co., Buffalo, N. Y. The first day he condemned 
them; no good at all. Well, I asked him what ailed them. He said they 
run empty in spite of him. I suggested to him that probably the sliding 
cover leaked instead of the feeder, so I went to the engine and got one 
and adjusted it, and she is on yet, as are the others, and doing well. 

I simply write these, Mr. Editor, to show how ‘‘‘ bull-headed” men 
get and argue their point even after they know they are wrong. I could 
go on and tell you many little instances, but will refrain from taking your 
valuable space. But should this be worthy of publication I may write 


again. | 
You will find enclosed renewal fee for paper. j. E. J. 





Criticism of an Engine. 
EDITOR SCIENTIFIC MACHINIST : : 

In your latest issue of the ScienTIFIC MACHINIST, I notice a cut and 
description of a machine called an engine (the Dake). I would like to 
express an opinion on its merits, judging from the cut in your paper, only, 
as I have never seen or examined one, and I may as well say right here, 
that my opinion of the whole affair is a poor one. My first objection to 
the machine is its square piston. As all good mechanics well know, it is 
utterly impossible to keep them steam-tight and almost next to impossible 
to even make them so from the first. My second objection is, that the 
thrust of the steam is not in a direct line with the center of the piston. The 
consequence is that the piston receives a rocking motion, making it move 
backward and forward, first on its toe then on its heel, causing excessive 
friction and wear. 

Suppose we were to take, say a 25 horse-power common slide valve 
engine and would throw away the connecting rod, and substitute in its 
place a link with block to receive the wrist-pin, we would then have just 
the same amount of unequal thrust and resistance as in the Dake machine. 
And yet, would not this be a more serviceable machine, as we could have 
a tight piston and valve? And I doubt if a man with only the reasoning 
faculties of a Farmer’s Alliance lecturer would not call it an imposition on 
him, to try to sell him such a machine. 

I maintain that it is impossible to keep the faces of the inside cylinder 
of the Dake machine sufficiently lubricated to prevent their cutting them- 
selves and the piston in their infancy. As there is the entire power 
exerted on the horizontal piston to be resisted by the inside piston, the 
friction must be enormous. Jos. NaMUR. 





Bad Boiler Explosion. 
EDITOR SCIENTIFIC MACHINIST : , 

I will give you an account of one of the most terrific boiler explosions 
I have heard of. It occured at Fidelity, O., March 25 last, at about seven 
oclock a. M. It was in the sawmill of Lephard & Son, and had formerly 
been in a stillhouse-and was quite old. The place being about four miles from 
here, I made all haste to get on the ground after hearing of it. The first 
evidence I found, was that the flues (it being a two-flue boiler) had col- 
lapsed and torn entirely from the shell, and into four pieces. Three pieces 
were within fifteen feet of the furnace. The other piece, about one-half of 
a flue, had followed the shell about 100 feet and fallen out. The shell rose 
up and shot back, striking the ground about 150 feet, then bounced and 
struck a frame house, cutting away the upper corner of the second floor 
two-thirds across the building, passing on through a tree top, and ploughed 
into the ground about 125 yards from where it originally started. 

There were five men in the mill when it occured. Three were dead 
when help arrived. One died while being taken home and the fifth died 
about seven o’clock the same evening. The last one was unconscious and 
there were none left to tell the tale, but every evidence indicated iow water. 
I found the flues with the lime burnt off about one-fourth of their diameter. 
This part was the upper part of the flue and had gone down with such 
force as to mash onto the rivets of the lower part and indented the upper 
part, fracturing the irons, which shows that it was very brittle from use 
and age. About two-thirds of the front head was blown off, which caused 
the almost complete shell to shoot back with such terrible force. The shell 
right over the grate bars was more than half gone, leaving it about 43,” 
thick in places, showing it to be very old. 

This piece of carelessness on the part of the firemen in not seeing that 
there was at least one gauge of water, makes five widows in very close 
circumstances, and should be a warning to all who have the care of steam 
boilers to be sure of the water line before putting fire under the boiler. 

W. D. J. Everet, West Milton, O. 


Superheated Steam. 

The question of superheated steam is treated in a very original manner 
in Die Natur, a German publication, a parallel being drawn between the 
action of a steam boiler and the eruption of a geyser. In the latter case, 
according to Bunsen, a cavern filled with water lies deep in the esrth, 
under the geyser, and the water in this cavern is heated by the earth’s 
eternai heat far above 212°, since there 1s a heavy hydrostatic pressure upon 
it arising from the weight of water in the passage or natural stand pipe that 
leads from the subterranian chamber to the surface of the earth; after a 
certain time the temperature of the water below rises, so that steam is given 
off in spite of the pressure, and the column in the exit tube is gradually 
forced upward. The release of pressure and the disturbance ef the water 
then cause the contents of the sebterranean chamber to flash into steam and 
expel the contents of the exit pipe violently. 
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Valve Mechanism for Steam Engines. 

EDITOR SCIENTIFIC MACHINIST : 

I send herewith a description of a valve mechanism for engines, also 
a cut, a poor one, but the best Ihave. The valve gear and its adjuncts 
form ‘the large part of the expense in engine construction, and a propor- 
tionate amount of care to maintain in proper order. This invention relates 
to improvements in steam engines of the reciprocating type; and the pur- 
pose thereof is, first, to provide a novel construction and combination of 
parts whereby a duplex engine is provided, consisting of the minimum 
number of parts, combined with a valve which receives continuous rotation 
from the converted piston heads, the construction being such as to materi- 
ally simplify and cheapen the cost of manufacture by wholly dispensing 
with the vibrating or reciprocating valves usually employed upon the 
direct-acting engines, and by avoiding the necessity of packing and stuffing 
boxes of the kind generally employed. 

It is the purpose, secondly, to provide a novel valve mechanism for 
direct-acting engines wherein they shall have continuous and uniform 
revolution, which shall be imparted from the power shaft of the engine, 











with which the rotating valve is so coanecited that it shall always find its 
seat without regard to the exact concentric relations of the shaft, the con- 
struction of the valve being such that the live steam supply and exhaust to 
and from the opposite cylinders shall be reciprocally synchronous. 

The invention also has for its purpose to provide a simple rotary 
reversing-valve, which is interposed in the steam-passage, the construction 
thereof and its combination with the steaming-valve being such that a 
steam-chest is not required, while the number of the operative parts is 
reduced, and the labor andexpense of manufacture are very essentially 
diminished. 

It is claimed by the inventor, Mr. Phillip Zimmer, of Hammondsport, 
N. Y., that such an engine can be constructed and maintained at about 
one-half the cost of the engines of the same type now in use. 





Gauge Testers. 
EDITOR SCIENTLFIC MACHINIST : 

Thinking that any writer in the ScIENTIFIC MACHINIST should be will- 
ing to have his work criticised in a friendly way, I will respectfully call 
the reader’s attention to the sixth and seventh papers by Mr. Woodward, 
under the heading ‘‘ Hints to Engineers.” 

Referring to the sixth paper I will say that the gauge tester he illus- 
trates is both crude and unreliable. It would do as a make-shift if nothing 
else could be had, but there are others that ought not to cost as much, 
taking everything into consideration, besides being satisfactory, as well as 
accurate for any desired pressure. I enclose a sketch of one similar to 
one that I saw several years ago. It is simply a loaded piston working in a 
cylinder, having one or more branches to which gauges may be attached. 
To use this tester, you attach your gauge to it as shown, take out the pis- 
ton, fill the cylinder partly full of water, oil or glycerine, the latter being 

preferable, then put in your piston, which we 
toate will suppose to have a diameter of 9-16”, 
7 equal to very nearly 34” area, and that it, 
and a plate fastened to it to support other 
weights, weighs 2}2 pounds. We now give 
the piston a whirl to relieve it of vertical fric- 
tion, when, if the communication from the 
cylinder to the gauge be free, and the gauge 
correct, it will register ropounds. Correct 
or not, we put on a ro-pound weight when 
the gauge should register 50 pounds, if it 
does not we make a note o1 it and put on 
more weights, till the maximum presence 
has been reached, when if the gauge has 
shown correct all the way arcund it needs nothing, but if it has been light 
or heavy at different pressure, then if itcan not be corrected by the levers 
which are made so they can be altered, then the gauge should go to the 
factory for repairs. 

With this instrument a gauge may be taken on and tested (not cor- 
rected) in five minutes, and returned to its place on the boiler. Every 
engineer should have some way of testing his steam gauge, and I know of 
no more accurate or cheaper means of doing it than with one of these 
testers. I will call the reader’s attention to the importance of giving the 
piston a whirl to relieve the vertical friction on the piston, each time a 
weight is applied to the piston, for upon this depends the accuracy of the 
instrument. It may also be used with an accurate gauge, as a pair of 
scales for weighing small articles where a close approximation is all that is 
required. 

Referring to the seventh paper I will say that I cannot see what dif- 
erence it makes whether there is air in the boilers or not, so long as there 
is plenty of water, before lighting the fires. Surely, air or the lack of it 





can make no difference in the amount of water or its weight in the boilers. 
For condensing engines air should be allowed to escape from the boiler as 
steam is raised to permit it from getting into the condenser through the 
engine. But for non-condensing engines I never knew of any trouble to 
arrise from leaving the air in the boiler. However, I do not recommend 
the practice. I only object to the philosophy given by Mr. W. for so 
doing. M. C. Mac. 


COMPARATIVE TEST OF HIGH AND LOW SPEED ENGINES. 





Chas. W. Wason, electrical engineer of the East Cleveland Street 
Railway Co., read before the Cleveland Electrical Club, at its last meeting, 
a paper, of which the following is an abstract: 

Having high speed and Corliss engines in our power house, I thought 
it of sufficient interest to make some comparative tests relative to the econ- 
omy of the two types of engines. A brief description of our plant may 
not be out of place. Three Armington & Sims engines 1414” x 15”, and 
three others, 1834” x 18”, of the same make, compose the high speed por- 
tion of our power plant. To each small engine are belted two Edison 
generators of 40,000 watt capacity, and to each large engine are belted 
two 800,000 watt generators, manufactured by the same company. In 
the other part are two 28” x 48” simple Corliss engines, made by the C. & 
G. Cooper Co., belted to a countershaft 7” in diameter and about 80’ long, 
with four clutch pulleys 88” in diameter by 28” face, made by the Hill 
Clutch Works, and from the countershaft are belted four 175,000 watt 
Edison generators. Our steam planf consists of 14 tubular boilers 18’ 
long, 72” in diameter, with 72 4” tubes with Murphy settings. We have 
been able to use the same boilers in each test, selecting those that would 
equalize the distance the steam was carried in each test. Laboring under 
the disadvantage of not having an ampere meter of sufficient capacity to 
carry the entire current, we were obliged to station a man to read the 
individual ampere meters of each machine, these men taking the amperes 
upon the sounding or a gong every 15 seconds. The water used for steam 
passing through a meter, it was an easy matter to determine the quantity 
used during the ro hours. Each wheelbarrow of coal thrown on the floor 
was weighed, so that we knew the number of tons burned. An accurate 
account of the number of motors and tow cars moved and mileage made 
by each was kept. Hourly readings of the thermometer were taken, and 
the condition of the weather noted. We used an automatic steam regis- 
tering gauge. The temperature of the water as it left the Berryman heat- 
ers was taken every 15 minutes, also as it ran from the street main. By 
taking readings of the quantity and pressure of the current every 15 sec- 
onds, or, in other words, 2,400 readings in 1o hours, a very fair average 
of the electrical output has been obtained. Owing ‘to the constant and 
rapidly varying load, it is about impossible to get the mechanical horse- 
power. In taking a card with the indicator the load will change before 
the stroke is completed. I would very much like to hear from any one 
who has a device that will accomplish this purpose. I expected to find a 
greater difference in favor of the low speed over the high speed Of 
course we have the countershaft to run in the former, and this load does 
not come in on the latter, giving in turn a factor of flexibility that is of 
importance. 

The following is the data of tests taken Feb. 
Feb. 21, slow speed plant: 


14, with high speed, and 








February 14.|February 21. 








Av. electrical h. p. developed in 10 Hours... 2.2... ...ccssccsescccssesceneseveceners 
Max. electrical h. p developed 1m 10 NOULS.............cccceses ccececses evceneeeens 
Min. electrical h. p. developed im 10 BOUTS..........cccseceeseeeseeseeseoees roses 


Number gallons o11 used in 10 hours.. ssecsecossreccecsesececesnecccooneee) 7 GAllons. | 8 gallons. 
Water Consumption for 10 HOUTS....0000. a vsesserees seseees: seneneceneeneneenseneseonee hes cu. ft. | 3.800 cu. ft. 
per average electrical h. p. per HOUT. ce cccsescsseeeees 43-29 7.69 
‘© evaporated per Ib. coal per hour... ween ceeees {ssces@ecassoes ones 6.61 Ibs. 54 Ibs. 
Bituminous slack coal used im 10 DOUTS........ccccccsscceeseeseoee coensereseceeanses 36,00 96,300 
Ashes made in 10 NOUrB.........cccccscscressesccnssersenscenencnsceressoaseneeesaeseoesssesos : 4;779 
Fuel used per average electrical h. p. per Hour.............c.c. cecceverecsenesee! 6.55 IDB 5.76 Ibe. 
Combustible used per av. clec. h. p. per hour........ laloon wtea aaamaceauwa lessened 5.63 Ibs 5.00 lhe. 
Poutids of Coal per Car xii oss cc cicee oie scceeccne nda ncsest dacncteasaasecnccccadeneenens 6.57 lbs ¢.38 lbs. 
Average amperes per 10 hours S aaaiie untied’ Sesntneu dias teeseneelea supeuptoudencoeacaces 812 907 
Maximum (9% 800 ptt cchccaei atin tetechisnemencsssatcnceeacaseiaee acewess 1,120 1,169 
Minimum “  ‘ ME. Seieasbpacinbaaacsaeationskseusceeven abs Weehsendaceenzeneceses 720 720 
Average voltage “ One” hdd Se cowtnsinuawasewhWaeaes ess uence ex ou awouenan van eaedon sweats 518 518 
Maximum ‘“ s* rhe “Sedectceaieia dels WuiseuNG peau senawe sevens cabee sea aade tee Seasseees 535 §30 
Minimum ‘‘ =" sds sa webisee: Bes cncsabeaaleeecoacsseases ||. SOS 510 
Number of readings of 15 BECONGS ALLS AIS....cccssccsscscssessseceesstsaccoeseeess 2,385 2,395 
Av. temperature of water from heaters.. a tesecanccecasenssssescecaccssesseses] 1867 FF, 197 F. 
BLPO SL MGV obi isccc cs cicnsce cavdcvecievsstvsevesseeseces 39° B. 39° F. 
es ‘the outside atmosphere... ....... i cecesesesneeesesereeseeees 3° KB. 4i° K. 
Condition Of wear her, ..............scccccccsesne coassseenescrecossngonnacensseassesssseeesssons Rainy. Foggy- 
AV. BLOAT PLFESSUTE ......00.-....scrceenrereesseeceesns seersassecnenseoe cece stsenessosoesenees Ibs. 97 1 
Maximum steain pressu A SERENE int RNC tN pene ES 1o2 lbs. 100 Ibs. 
Minimum REY’ «ES |” | es Peo ha sides vbwicewcacmedegesewes pb ecaweidatyanaeeceee paseesecussaene lbs. go ibs. 
Average chimney draught.................00+sscossssrscre-snesecavecernncesesssecesseseannes % inch 15-16 inch. 
“Number Of MOOT CATS TUN ON CHE LIME.............ccescceseeeceseesscnes eens cevees 62 6a 
tow carsrun On line... Sev sbeauin. Lida saudetecenddevacssgcsseseregenser 10 
miles made by motor cars... co cuwissaubaudnacaeeeaeetadccnssisesiceepeas genase 4,640.02 627.39 
| LOW CATS... cccccscrersccscscccccecrsesceccecocerecsocer ensues 7.65 $56. 
“ PASSED GETS CATFIE ON CATS........ccceessessecenensceeeeececeseneessssaces 12,366 ey 
“ miles made by Brooklym MOOT CALS.............ce ees enensscoeveeees 61.75 87.28 
Number miles MAE Dy Brook lyO LOW CATS.....000 ceccceccccseceecccecnesecneceees: pay 43 
Broadway Motor COLPé...........ccc cesses consscesesceneeses 117.10 3117.10 
Number of Brooklyao TIOUOR C415 52) osccsgeyevclecuvessasedstice sesntessecses sees oens -~ 14 4 
COW GATS. ~ ili gcdisdsde bes tateesvecsevecwssnteveteuesesscnew nese 2 2 
. oe Broadway motor cars.. de Salevia unsita cata she sneasvaneesmncescenvseasen!> 5 
“ " COW CAT Gisele dis Sian a Hees oan necsawouaaces Woieeceactines None. None. 
Total number of motor car miles.. phos <dkisialCannanece: ccwatoniedesasvessesey, Mg Oly 831.9) 
LOW CAF MIIES...........ccccevensnecserecsesnestseresscsserass oe teeeee 52 Seo ts 
i we MOLOT CATS... cece eeeeeeescnnscereeceneeerreeeseeenarenescuseseneeese 71 7 
oe ae tow cars.. ww Sadie nin tavee ieee ncasbsciaesiedegnac coeeecseeseossses) ORE 12 
as MOOT ANG LOW CATS .cccescecscccsssessescsesescsssss sassesesee ante, 8s as 
: ad car miles made from Power Geveloped..........ceccscennes 5,617.39 §,681.94 
Average horse-power per car h bh. 





“Fifty-four of these are No. 6, and seven are No. 14 Edison, with one Thomsoe-Houston 
““S. R.G.,’’ 15 h. p. 


THE master mechanics of the Pennsylvania R. R. are recognized 
throughout the United States to be high authorities on machinery. They 
recently visited the works of the Lodge & Davis Machine Tool Co., at 
Cincinnati, and after thoroughly examing into the mode of construction as 
carried out in these works, the Pensylvania R. R. have entered into a con- 
tract with the above company for a large equipment of their improved 
machine tools to be distributed amongst their various locomotive shops. 
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STEAM GENERATOR WITH FEED-WATER DEVICE. 





The improved steam generator on which letters patent were issued to 
Samuel S. Fleming, of Sarversville, Pa, in February, 1891, was followed Feb- 
ruary 2, 1892, by the patenting, by the same inventor, of a feed-water mechan- 
ism for steam boilers. The former of these inventions, which is shown in the 
accompanying cut, has to do with steam generators employing sectional 
boilers. The generator embodies simple and improved means for effectively 
supplying water to it while it is in use, the boiler sections being readily con- 
nected or separated for the purpose of transportation or for adapting the num- 
ber of sections to the power required. It has the advantages also of simplicity, 
inexpensiveness and durability. The illustration shows twin boilers pro- 
vided with fines and adapted to be placed upon any suitable setting. Twin 








water tanks, cylindrical and extending longitudinally with the boilers, are 
placed over the latter and a dry steam drum is interposed between these tanks, 
with its lower circumference resting upon the boilers. This dry steam drum 
is thus placed, in order that the steam may be better reheated as it passes out 
to the engine, and also to give compactness to the whole structure. A vertical 
steam-receiving dome is mounted upon the top of the forward portion of the 
dry steam drum and receives the steam directly from thé boilers through 
pipes. Any condensed steam will be carried off through lateral pipes leading 
down to the tanks, while the live steam passes on down through pipe leading 
into the front end of dry steam drum. The water tanks and dry steam drum 
are shortened at the rear ends to accommodate an auxiliary water cylinder or 
tank, placed transversely over the rear ends of the boilers. The supply of 
water enters the top of this tank through valved pipe and branch pipes to the 
water tanks, thence through these tanks into the boilers through branch pipes. 
It is then generated into steam, which rises into dome, thence pases down 
through pipe and out through dry steam chamber and up through pipe to the 
engine. The generator will be made of to or 12-inch tubing—all pipes to 
be fitted with unions, so as to be readily taken apart, for convenience in hand- 
ling. 

The contrivance for automatically supplying the boilers with water is 
indicated in the upper right-hand portion of the cut. The auxiliary water 
tank, which is placed transversely over the rear ends of the boilers, has a 
dome, which contains afloat. The float actuates a governor-valve through 
the medium of a bell-crank lever, fulcrumed in the side of the tank and a ver- 
tical rod. The latter is provided with a turn-buckle for adjusting its length, 
and hence regulating the amount of cut off to the valve and the supply of 
water to the tank. The dry steam cylinder is connected with the pipe and 
tank through short vertical pipe. The flow of water from the auxiliary tank 
through pipes is regulated by a valve, which is operated by a rod connected to 
lever, whereby both the valves are opened simultaneously, one to draw off the 
water and the other to admit steam into the tank to overcome or balance the 
back-pressure from the boiler. 


ADVANCE NOTES OF THE WORLD’S FAIR. 





Special World’s Fair Commissioner Alexander Campbell has returned from 
Australasia, and reports great enthusiasm over the Exposition. New South 
Wales, South Australia, Victoria, Qaeensland, New Zealand and Tasmania are 
all making extensive preparations. Three new steamers between Sydney and 
San Francisco are about to be put on. 

Michigan’s building will measure 1oox14o feet and be three stories high. 
It will be constructed of Michigan material, which, with the furnishings, will 
be donated. Though but $20,000 of the appropriation will be devoted to its 
erection, it will in reality be a $50,000 building. 

We have not heard anything for several weeks of the proposed combination 
of the colonies in a national Australian display at the Chicago World’s Fair, but 
we hope that this matter will nct be allowed to slide until irrevocable arrange- 
ments are made for the separate representation of the colonies. The forth- 
coming Exhibition is to be a collection of very big things, and nothing but 
big things are likely to command very much attention. It would, therefore, 
be a fatal mistake for the colonies to suppose that they will make anything 
like a proper impression upon the visitors to the Exhibition by allowing petty 
provincial ideas to sway them, and by arranging for separate and distinct 
representation ina series of small courts instead of combining te make an 
effective united display worthy of this great country. We hope that at least 
the atrangements for displaying the mineral wealth of these colonies, and at 
the same time securing information likely to prove of value to us in the treat- 


ment of ores, and so on, will be of federal rather than a provincial character. 
—[Australian Mining Standard, Sydney, N. S. W. 

At a meeting of the Board of Management of the British Iron Trades Asso- 
ciation a letter was read from the Secretary to the British Commission on the 
Chicago Exhibition, requesting the Association to co-operate in bringing 
together a representative collection of British minerals and metals to be shown 
at Chicago, and intimating that ‘as the collection once formed would be pre- 
sented to an American museum, the Commission believe it is worth while to 
take some little trouble to carry the suggestion into effect.” It was resolved 
to bring the matter under the notice of the members of the association, and 
to invite them to send in typical samples towards a general collection as pro- 
posed. The president was requested to prepare and read, at a special meet- 
ing ofthe association, a paper on the Chicago Exhibition from the point of 
view of the iron and steel industries of the United Kingdom, the meeting to be 
called to discuss the papers in May next.—[London Colliery Guardian. 

The principal part of the Bethlehem Iron Co.’s space at Chicago will be 
devoted to marine work. A battle ship shafting 125 feet in length, specimens 
of armor plate, guns, projectiles and various naval appliances will be shown. 
An armor plate ingot weighing about 100 tons will be an important item. The 
company will also erect a full-sized model of their famous 125-ton steam ham- 
mer, said to be the largest in the world. 

An Ohio World’s Fair Commissioner has estimated that the exhibitors 
1rom his State will spend upwards of $5,000,000 in the preparation of exhibits 
for the Exposition. 

Speaking of the steps Germany should take toward representation at Chi- 
cago, Kuhlow’s German Trade Review says: ‘“‘Oae thing is certain, if Ger- 
man industry is to maintain our honorable position on the other side of the 
Atlantic, then the necessary steps should be taken without loss oftime. It is 
intended to suggest to the Reichstag the advisability of a further contribution 
to the expenses of the exhibition, but it seems very doubtful whether the 
majority do not feel that sufficient has already been done in the way of state 
aid. Itis by no means a long time before the Exhibition is opened, and as 
it is some very great efforts will have to be made so as to be ready in 
time.” ; 

Bulgaria has decided to take partin the Exposition. Foreign participa- 
tion, so far as ascertained, embraces 72 nations and provinces. 

Canada has been given 68,471 square feet of space in the various build- 
ings, exclusive of space yet to be granted in the agriculture and live stock 
departments. 

Bond & Co., 576 Rookery, Chicago, will send, postpaid, on the receipt of 
50 cents, a 400 page advance guide to the Exposition, with engravings of the 
grounds and buildings, portraits of its leading spirits, and a map of the city 
of Chicago ; all of the rules governing the Exposition and exhibitors, and all 
information which can be given out in advance of its opening. Other engrav- 
ings and printed information will be sent subscribers as published. 

The Maryland’s World’s Fair Board says in its report to the Legislature, 
asking for an appropriation of $100,000: “ It has been suggested by his Excel 
lency the Governor, and the suggestion has met with much favor, that the old 
Senate Chamber of the State House be reproduced in our building, and that a 
group of 32 figures be made to represent the surrendering by Washington of 
his commission, which took place in that historic hall.” 

Lieut. Baker, of the Marine Section of the Department of Tranaportation, 
has secured a promise from the Detroit Dry-Dock Co. for an exhibit of a per- 
fect model in stucco of the entire shipbuilding plant of the company, both at 
its Detroit and Wyandotte yards. 

Mr. Ossian Guthrie, of Chicago, and other scientists, declare that no more 
striking proofs of the glacial epoch exist in this country than are seen in the 
Desplaines valley, betweea Chicago and Joliet. For educational reasons Mr. 
Guthrie advocates the making of an exhibit demonstrating this fact at the 
World’s Fair, with maps, surveys and collections of geological specimens, which 
are abundant, so arranged as to show the lines of glacial progress. This, he 
estimates, would require about $10,000. 


Washington, D. C., and Return. 


The Nickel Plate will sell excursion tickets to Washington, D. C., and 
return, via Baffalo, Harrisburg, Philadelphia and Baltimore, on Monday, April 
18, at very low rates. Tickets will be good returning until April 28th. Holders 
of excursion tickets have option of returning direct via Baltimore and Harris- 
burg, or via Baltimore and Philadelphia, with privilege of stop-over at both 
places within the limit of the tickets. 

Privilege of returning via New York within the limit of the tickets will 
also be granted, upon payment of a small additional amount to the Agents of 
the terminal lines at Washington. 

Railroads centering in Washington will offer excursion tickets on this 
occasion, at very low rates, to the many places of interest on their lines; 
among which the most prominent are Richmond, O.d Point Comfort, Peters- 
burg, Norfolk, Mt. Vernon, etc., etc. 

Arrangements have been made for reduced rates at the principal hotels in 
Washingten. Through sleeping cars will be attached to this train from Buffalo 
to Washington. 

A better time for a visit to the National Capital could not be selected, the 
political and social season is at ite height, Congress is in session and the 
galleries of the United States S:nate and House of Representatives, as well as 
other public buildings, are open to visitors. 

For rates and other information call on Nickel Plate Agents. 


THE production of pig iron for 1891 in the German Empire, including 
Luxemburg, was 4,452,019 metric tons of 2,205 pounds, as againat 4,563,025 tons 
in 1890, or a decrease of about 234 per cent., as compared with 8 per cent. in 
Great Britain and 9 per cent. here for the same time. 
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HINTS TO ENGINEERS.—IX. 





BY EDWIN WOODWARD. 


The art of packing the piston and valve rods—for it is an art, and not 
the mechanical process resorted to by many—if well understood and prac- 
ticed is one of the neatest accomplishments of an engineer. The very best 
quality of packing material undoubtedly is the long fibered, clean, fine, and 
soft Italian hemp. Do not attempt to pack a smooth and perfect rod with 
the short, lumpy, tow-like stuff sold as hemp, nor the coarse brown flaxy 
product. In the first place it is impossible to do satisfactory work with 
it, no matter how skillfully used. In the second place it is ruinous to the 
rods, unless it be first washed, dried and beaten, to rid it of the sand and grit 
in 1it—while the either sodden or brush like nature of it precludes any 
possibility of elasticity which is one of the chief requisites of good packing. 
In former times the hemp after being freed from the woody particles that 
sometimes cling to it, was invariably braided into gaskets, before put into 
the stuffing box. It was a part of an engineer’s education, to learn to 
braid readily and quickly gaskets consisting of three, five, seven, and more 
strands, and when completed put into the stuffing box and the gland 
screwed down. That is largely done away with now, the fiber being put 
in quite loosely having care that it is evenly done—no butted ends lapping. 
The strand is better if cut long enough to fill the box entire. It should be 
untwisted and inspected for sticks or bunches, and if the length is so great 
as to be troublesome it should be wound into a ball, and so being is tract- 
able, and can be payed out asneeded. Care should be taken not to draw it 
tightly around the rod, by this means it will not nearly fill the box, besides 
making much friction, and when loosely filled, screw down the gland to 
compress it. Repeat the filling till full, screw down the gland finally, and 
slack up the nuts again, then after the engine has made a few revolutions, 
tighten the nuts up with the thumb and finger which is all that is required 
—in its present elastic condition—to make the packing steam tight. It 
should be regarded as an evidence of very poor work somewhere, or some- 
thing mechanically wrong, when an eighteen inch wrench or crowbar is 
needed to aid in adjusting the gland sufficiently to hold steam. in truth, 
these parts require as delicate attention as your sweetheart, and for success 
as skillful treatment. 

Square rubber packing, which is made of alternate thicknesses of can- 
vas and rubber strips, or the round packing made of cotton fabric with a 
rubber core, is undoubtedly more easily applied and a surer success with 
the beginner. 

It should be used—the square—with the edges of the fabric to the rod, 
and should be prepared by cutting off the end first inserted at an angle, 
whose length will once reach around the rod. After winding the box full 
the outer end of the packing should be cut off flush with its face. 

If it is now removed, the length of the section may be measured and 
other pieces be prepared. at leisure. The round should be cut the same as 
the square. It is best to test all new and untried packings with a sharp 
knife before using upon a good rod. If it dulls the knife in a way that 
shows grit present, discard it at once. It will wear the rod as well. 

In the ever recurring round of duty—whose monotony eventually be- 
comes irksome to the young engineer—there always occurs at some time an 
incident which varies the routine—a slight squeak, the rattle of a loose nut, 
a knock or jar, indicates that something is wearing or has become loose. 
If a slight noise is scarcely to be discerned by the beginner in the swish 
and rush of the fast-moving engine, it is much more difficult to locate the 
place of the disorder, and, in attempting to solve the problem, it is well to 
bring to the aid the most ready resource—the law of cause and effect. 

It may not be improbable that the theories advanced to account for 
the trouble may all be wrong, at all events the knock is usually found after 
looking everywhere else. But it should not be inferred from this that it is 
good policy to seek the trouble in a quarter at variance with pre-conceived 
ideas. It is logical and reasonable to begin where the secret is thought to 
be hidden —following up the various clues that branch from that center till 
the culprit is at bay and an immediate surrender is achieved. 

But what causes a knock? This interogatory is very frequent and the 
reasons equally numerous. Some few will be alluded to, and from their 
trend it is surmised that many others may be as quickly located and removed 
as their presence may be easily detected. 

The first that is liable to be noticed is the gland that holds the piston 
rod packing in place. It not unfrequently occurs that one of the nuts holding 
it to place becomes loose and runs back a thread or two on thestud. When 
it does, the gland will pulsate in and out at each stroke of the engine. On 
its backward stroke it strikes the packing, and will leave no sound, but 
when it swings the other way, it will come in contact with the nut, and the 
result will be aclick at every revolution. If tightening the nuts will not 
stop it, itis probable that the packing is old and inelastic. In that case a 
new suply is needed. If the engine when coming under your care was 
running smoothly, this should be conclusive evidence that the fault is with 
yourself, not the engine, if it fails to perform in the usual satisfactory 
manner. 


But often, when taken first in hand, an engine is found in execrable 
condition—pounding and hammering at every stroke, and any attempt to 
tighten up the brasses, pillow block cap or quarters will be fellowed by a 
rapid heating of the journals, smoke, fire and destruction follow, if per- 
sisted in, and realization of the fact that something is wrong is forced 
upon the mind of the engineer. If but one or two bearings exhibit 
unruly tendencies, examine them carefully to discover the cause. If they 
have been keyed up too snugly, it is probable that the journal and _brasses 
are abraided. In this case it will be impossible to secure good results till 
the bearings are smoothed up. After having trued them up, the best 
limited experience will admit of, run a trifle leosely for a few days, adjust- 
ing a little each day, tillthe knock is gone. But if it cannot be so removed 
decide at once that the wrong horn of the dilemma has been grasped. It 
is probable that the engine is out of line, and assuredly so if none of the 
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bearing run well, then the only way to secure satisfactory results is to give 
the engine a thorough overhauling and lining up. This comes within the 
jurisdiction of the erector, but he having failed to make it stable or its 
foundation having given away, it falls to the lot of the engineer to correct 
the errors, whatever they may be. In so much as it is a good opening for 
valuable mechanical education the engineer hails with pleasure the first 
opportunity to prove his theories by experience. An individual who has 
sufficient activity of mind to invent or apply theories to account for phe- 
nomena or conditions of matter, is of necessity quite conspicuous when 
contrasted with the chump who accepts good or evil as a matter of course 
nor makes any inquiry of its cause. 

The former is the man who will make the useful engineer, no matter 
if he is at times a little extravagant with his fancies. He will attempt to 
make himself familiar with the work of lining an engine, and as aids to his 
efforts the fundamental principles of the art will follow : 


A NEW HOT WATER HEATER. 





We show herewith a broken-out view of the new Capitol hot water heater, 
whose manufacturers claim for it that it is one of the handsomest heaters 
made ; that it takes up little room, and that it heats water hottest and quick- 
est, and keeps it hot with the least fuel. Practical men,having an expert 
knowledge of the requirements in such apparatus, are quick to see wherein 
lies its efficiency and its economy. Itis easy to handle and quickly set up. It 
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has few water joints, and they are ecrewed together, all metal, and all are 
practically outside the heater, away from the action of the fire and accessible 
for any necessary tightening without disturbing the fire, or even opening a 
door. Ifa section should get broken it can be shut off and the heater used 
until a new section can be put in, when the change can be made without dis- 
turbing the piping or the other parts of the heater. 

_ Full particulars will be given on application to the Capitol Heater Co., 
Detroit, Mich. 


The Ancient Order of Hibernians of America. 

The next bi-annual meeting of the Ancient Order of Hibernians will be 
held at New Orleans, L1., May 10 to 16. Arrangements have been completed 
whereby the Queen & Crescent Route wiJl run solid veatibuled trains through 
without change, leaving Cincinnati on Sunday May 8th. On the return trip 
arrangements have been completed to give all an opportunity to stop over one 
day at Chattanooga to visit the famous Lookout Mountain and Missionary 
Ridge, the schemes of the decisive conflict during the late war. 

See that tickets read via Queen & Crescent Route from Cincinnati. Sleep- 
ing car berths from Cincinnati can now be secured on application to D. G. 
Edwards, G. P. A., Cincinnati, O. 


THE Lodge & Divis Machine Tool Co. Works, Cincinnati, have just opened 
a new machinery store in Cleveland, O, at No. 32 South Water street, for the 
exhibition and sale of their improved machine tools. They will carry a com- 
plete stock of their latest designed and most improved tools, and will be pre- 
pared to give quick delivery as the growing trade of Cleveland and vicinity 
demands. Call and examine their machinery. 
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ZELL’S IMPROVED WATER-TUBE BOILER. 





A continuous circulation, avoiding the burning out of parts, due to. the 
deposit of sediment on the inside, is one ofthe prime objects of the invention 
of Robert R. Zell, of Baltimore. The inventor, also, had prominently in mind 
the securing ofa large heating surface, increasing the circulation and rapidly 
generating steam. In the cut is shown a side elevation of the boiler with the 


side furnace wall omitted, so as to show the arrangement of connections of | 


the various parts of the boiler. 

Within the furnace walls A’ there is arranged a water tubular boiler con- 
sisting of three cylindrical water drums A, B, and C, arranged sidewiee to the 
furnace. The drum B is connected to the drum A by means of the curved 
inclined tubes d, and the drum A is connected with the drum C by means of 
the curved inclined tubes g. The tubes d and g are arranged in rows across 
the furnace and in each row are parallel to each other, and in each row are 
located above the spaces between the tubes in the row beneath, thereby form- 
ing a staggered arrangement of the tubes, by means of which a large heating- 
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mud drum and the front water drum and another series of curved inclined 
water tubes connecting the front and rear water drums, a feed pipe entering 
the rear water drum, and a steam and water drum connected to the said water 
drums, said water tubes entering the drums at a line drawn through their 
centers. 

The patent is assigned to the Campbell & Zell Co., of Baltimore, who manu- 
facture the boiler. | 


Interesting Test of Rival Boilers. 

A boiler test that was carried on with even more spirit than usually 
attends such competitions, was made February 21 and 23, in the power house 
of the Rochester Railway Co., of Rochester, N. Y. There are in position in 
the boiler room of the power house of the Rochester Railway Co. four Heine 
boilers, rated at 200 H. P. each, and one Babcock & Wilcox boiler of the 12- 
high type, rated at 416 H. P. The steam generated is supplied to high-speed 
engines to operate dynamos furnishing electric current to operate the electric 
railroad lines of the railway company. The tests were under the direction of 
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ZELL’S IMPROVED WATER-TUBE BOILER. 


surface ie exposed to the fire, which is broken up by the staggered arrange- 
ment of the tubes. From the drum C several pipes J extend downward to the 
drum B. The steam-drum D is connected to the drum A and the drum C by 
the pipes F and E, respectively. The drums A and C are supported on hori- 
zontal wrought iron beams KE’, the drum A by a rest F’ and rollers 4 4, and the 
drum C on the saddle I. The drum B is supported on the saddle H, resting 
upon suitable brick-work in the bottom of the furnace. 

The furuace is of the ordinary construction and is provided with the grate 
¢, resting upon suitable supports c? in the front furnace wall A’, and a bridge 
wall 5. ¢’ represents the opening through which the fuel is introduced to the 
grate c. Deflectors a a of fire-brick are arranged above the upper series of 
tubes @ and g and eerve to deflect the products of combustion around and 
through the tubes, compelling the products of combustion to take a circuitous 
route, thereby exposing a large surface to said products of combustion, by 
means of which the water is rapidly heated, a perfect circulation is produced, 
and steam is rapidly generated. 

The operation ofthe boiler is as follows: The feed water is introduced 
into the drum C by means of the pipe M, provided with a valve m’, and being 
heavier than the heated water in the boiler descends through the tubes J into 
the lower cylindrical boiler drum B, which acts as a water leg and mud drum 
or separator. The tubes d enter the sides of the said water drums radially or 
at a line drawn through their centers. The circulation of the water will be 
across the drum B, as shown by the arrows, and upward through the inclined 
tubes @ into the water drum A, and from said water drum the water can return 
either through the inclined tube g to the drum C to mix with the incoming 
feed water, or may ascend through the pipes F into the steam and water drum 
D, the water in the said ateam drum descending by means of the pipes E, 
where it mixes with the feed water introduced into the drum C, and the cir- 
culation of the water continues in this manner around and through the various 
drums and tubes. The facilities for cleaning the boiler are excellent, as hy 
the construction above described the deposit takes place in the drum B, from 
which it can be easily cleaned out. The construction of the boiler also admits 


of many boilers being set up in a continuous battery, as they can be cleaned . 


from the ends and top instead of the sides. 
The inventor's chief claim is on the combination of a mud drum, cylin- 


drical water drums at the front and rear of the furnace arranged above said 


mud drum, with one series of curved inclined water tubes connecting said 


Chas. EK. Bmery, Ph.D.,a New York engineer, and Prof. M. E. Cooley, director of 
the department of Mechauical Engineering of the Univeraity of Michigan. 

Something of the conditions under which the tests were made is indicated 
by the following extracts from the agreements signed by the two companies. 
“ The boilers to be tested to be preliminary operated with a bright fire until 
properly heated up—the water level in boiler noted, when boiler and feed 
pump are operating under average conditions; the pump is then to be atopped 
and fires promptly hauled. A new fire to be immediately started with weighed 
kindling and coal on bare grates, and the beginning of the test to be noted at 
the time euch fire is started. The duration of the test to be ten hours as 
nearly as possible. At the finish the water is to be brought to the same level 
as when fires were hauled at the beginning, and while the boiler is atill steam- 
ing and pumps running regularly, the pump is to be atopped, the test closed 
and fires immediately hauled. The firemen of the Babcock & Wilcox boiler 
to cease firing not more than 9 hours and 40 minutes from the beginning of 
the test, and those of the Heine boiler not more than 9 houra and 50 minutes 
from the beginning of the test, except that such firemen may, with the con- 
eent of the experts, fire small quantities of coal to maintain fires during the 
portions of the test not completed, it being the intent to maintain the fires at 
the highest temperature which will permit their being hauled promptly at the 
expiration of the test limit.” 


The Ideal Drawing Stands. 

W. S. Rogers, has disposed of his line of drawing stands to M. C. Hammett 
of Troy, N. Y., who will continue their manufacture and would be pleased to 
have the same encouragement that was so cordially bestowed upon Mr. 
Rogers who remains as Superintendent of the works. 


Are You Going West ? 
If you are, do not fail to improve the offer made by the Nickel Plate, whose 
Agents will sell excursion tickets to Omaha, Neb., at special rates, account the 
Conference of the M. E Church to be held at that point during May. 


Half Rates to Omaha. 
Nickel Plate Agents will sell excursion tickets, account the Conference of 
the M. E. Church to be held at Omaha, Neb., May 1st to 30th, at greatly reduced 
rates. Full information given upon application: 
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THE DAWSON GAS ENGINE. 





Henry Thomas Dawson, of Salcombe, Eng., has secured a patent in this 
country on a gas engine, of which two illustrations are presented on this page. 
An improved gas engine, suitable for high speed, has four stages in its cycle 
of action. First the cylinder takes its charge duriug the outward movement 
of the piston; second, the charge is compressed by the return of the piston ; 
third, the charge is fired and the effective outward movement of the piston 
takes place, and, fourth, the products of combustion are discharged while the 
piston returns. This cycle is attained iu the Dawson gas engine withont the 
use of valves or slides, the piston itself operating as valves, and, besides recip- 
rocating, it entirely revolves once for each cycle of the engine. 

Fig. 1 in the annexed illustration is a fromt elevation; Fig. 2 is a vertical 


tion of a cylinder, a piston, means for reciprocating and continuously rotating 
the piston, ignition apparatus, and entrance and exhaust ports controlled by 
the piston, whereby, by the action of the piston, the form-fold operations | 
embraced in the engines cycle of action are performed, as outlined in the | 
opening paragraph. 


Western Travel on the Nickel Plate. 

Numerous letters of inquiry for information relative to rates and routes 
to the West, received at the Central Ticket Office of the New York, Chicago & 
St. Louis Railroad, in Cleveland, O., indicates an increasing desire to seek 
homes in some of the new States recently admitted into the Union. With | 
fully matured State governments, those of our people who contemplate a 
future home in the Great West, feel a greater confidence in investing than was 


section. In both, ais the cylinder. Itis water-jacketed to keep it cool. The | felt under thelr uncertain futures as territorial governments. 
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cylinder contains a piston 4, which, by a connecting-rod c, drives a crank on 
an axis d; d’ d’ are fly-wheels, and d? is abelt-pulley ; d? is an eccentric on the 
axis actuating an air pump ¢, which supplies the jet of air for forcing the 
furnace. /is:a casing containing a valve which opens for the admission of air 
and gas to the cylinder. /° is an elastic bag serving to maintain a uniform 
gas-pressure. g is a governor controlling the gas and air supply. 4 is the 
gas-supply pipe. z is the ignition apparatus. £ is the exhaust or outlet from 
the cylinder. The crank and connecting rod are enclosed in a chamber and a 
lubrication is effected by oil or lubricant being placed in the crank-chamber 
and distributed to the main working parts by the motion of the crank. The 
piston is tubular and about twice the length of the stroke. The piston tube J’ 
is closed by a diaphragm 0?, located at about the fourth of its length from the 
outer end of the tube. The inner face of the piston diaphragm 5? is covered 
with asbestos or other non-conducting material, 5’. The cylinder is about 
three times as long as the stroke. It has long ports about its center part. 
These ports extend spirally in the cylinder walls for somewhat less than the 
length of the stroke. The cover or upper end of the cylinder a is made to 
extend into the tubular piston, as is seen in Fig. 2, 80 as to leave only a proper 
space for compressing the charge. The cover contains water, and water- 
passages are formed upon the cylinder, the whole being in connection with a 
cistern. The water is admitted from the cistern at the bottom of the jacket 
and flows ont at the tep to return to the cistern, and so a continuous circula- 
tion is maintained. 

The heating of the furnace-chamber and the capsule when at work is per- 
formed by the combustion of gas, which enters by a regulating-cock. It enters 
a tube and is urged forward by an air-blast. The gas and air mixed together 
pass on into the furnace chamber, where they burn. The ignitor is started by 
holding a light at the top of the chimney. 

This construction and arrangement of igniting apparatus insure certainty 
ofignition. This results from placing the open end of the capsule near to the 
charge to be fired. The blast keeps the capsule in a state of incandescence 
and causes a great intensity and rapidity of ignition necessary for high speed. 
The inventor has also made provision for starting the engine without the use 
of the air pump. The claim made for the new engine is in brief, the combina- 
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GAS ENGINE. 


North of Utah and south of the British Possessions the entire distance | 
from the Atlantic to the Pacific oceans may be traversed within the boundaries | 
of free and independent States of the American Union. In any of these west 
of the Great Lakes fertile farming lands may be secured at a nominal cost, and 
with the almost innumerable towns and cities which from year to year spring 
into opulent existence as if by magic, it is a matter of no surprise that many | 
of our most energetic and ambitious citizens become restless and dissatisfied — 
in our overcrowded communities, and aspire to enjoy the advantages offered | 
not only to the agriculturist or stockman, but in almost any of the branches of | 
industry which spring into successful and permanent existence wherever the 
plow point is entered, or the miner’s pick lays bare the manifold treasures of 
the earth. ; 

Special care has been taken to supply all ticket offices of the Nickel Plate 
with maps and printed information of interest to those contemplating a home 
in any part of the West, and also their facilities for ticketing passengers and 
checking baggage to any point in the United States, Canada or Mexico, are 
ample. Ifthe information desired is not in possession of the agent when 
called for, the same will be procured at once, and by telegraph if necessary. 
Special advantages in rates may be secured at any time by consulting agent 
of the Nickel Plate. 


Passenger Fares Reduced. 

Frequent reductions in fares for the round trip seems to be the order of 
the day at present. In the Northwest or West, the news of the wonderful yield 
of cereals, or some recent development of the vast mineral wealth, sends * 
thrill to the feelings of the average citizen; or in the Sonthwest or South, 
some marvel of progress in the new industries so rapidly develeping, calls 
strongly upon the speculative instincts. 

Circulars and other information of all reductions are constantly im posses- 
sion of the principal agents of the Nickel Plate. If inquiry is made of any 
agent of the Nickel Plate not fully informed on the subject, the information 
will be procured at once, and by telegraph if necessary. Tickets of any class 
on sale and baggage checked to any destination in the United States, Caneda 
or Mexico, at lowest rates. 
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being necessary to turn them into money quickly, we will, until above date, send post 


i} 
’ 
Hl 





SCIENTIFIC MACHINIST. iI 
i) | j b 
(O) a . 
Ch he D 
a Ih To the Public ; 
| 
IAAT ’ paid, Free to every person sending in One Yearly Sub- 
TR F Complete Library,” bound incloth, or, “‘Dynamos and 
il 
Mh | ths Any selection will give you $3 worth for $1.50. 


q : 7 : 
/ 
es a N Hi 
i enh Wi | . Having bought for spot cash a quantity of new books at very low prices, and it 
‘ay scription to the SCIENTIFIC MACHINIST, his choice 
pectic 
ll A Motors,” or"*Odontics, or The Theory and Practice ofthe 
HA | ial TH REE SU BSCRIBERS Sending together can each have The 


} = = 
a ai Th 4 i <a 
| We 2 
4 Excellent ent Books & 
M | ; hl 
—BRARY | ‘, ror oR T 
i nf: net of one or more books, as follows: “The Mechanic’s 
A ll 
WII 
| i Teeth of Gears,” i in cloth. See description of books at bottom of page 
CT Mechanic’s Complete Library, 


All 


BOUND IN MOROCCO. Regular price, $2.00. This gives $3.50 worth for $1.50 


THE SCIENTIFIC MACHINIST is published on the rst and 15th of every month, is 
$1 50 per year in advance and sells for 7c. per copy all over the country. It is ten 
years old. The work of the best mechanical writers is presented in every issue. 
Examine it and ferm your own opinion. 


Any one entitled to “The Mechanic’s Complete Library,” in morocco, can have in 
place of it, if he chooses, “The Mechanic’s Complete Library,” in cloth, and EDISON’S 
ENCYCLOPEDIA, a little book of 512 pages, 97 maps and a vast quantity of mechan- 
ical and general information. The price of the revised edition, in cloth binding, is 
75cts. The author is Thos. F., not Thos. A. Edison. 


CLUBS: Members of a club of @ or more get the paper one year and 
w their choiee of books as above stated, but we will allow them 
‘‘The Mechanic’s Complete Library,” BOUND IN MOROCCO, 


instead of cloth. 


BONANZA FOR GLUB RAISERS :::.:: 


6 members we will give FREE to the one who gets it up the same as 
paid members get, and, IN ADDITION, a copy of ** Dynamos and Motors,” 
in cloth. These can be readily sold for $2. 25 it the money is preferred. For 
a club of 12 the getter up will receive twice what each member gets, and, IN 
ADDITION, a copy of ‘‘ Dynamos and Motors,” and a copy of * Odonties,” 
in cloth. These can be sold for $5.25, if money is preterred. For a club 
» of 18 the getter-up receives the same as for a club of 12 and a club of 6, and for 
PR larger clubs in same proportion. Express charges always paid. By ‘‘ The same 
Odontics, or The Theory and Practice of the Teeth of Gears, as paid members get”? we mean the paper 1 cen and eg or oe of course. 
This work is by Geo. B. Grant, is 9% by 6% inches square, | The getter up does not count asamember. s@" Members of a club of 20 or 
has over 100 pages and 163 engravings. The quality of the paper, | more can have ‘‘ The Mechanic’s Complete Library,” in morocco, and ‘‘ Edison’s 
printing and cloth binding is unusually fine in a book of this price— | Encyclopedia,” in cloth, but the getter-up will receive for such clubs Only what is 
$1.50, No mechanic having, or liable to have, anything to do with| allowed, as above, toa club of 12. This gives each man $4.25 worth for $1.50. 
gearing, should be withhut it, and it will pay for itself every day of 
the year in the room of the draftsman and pattern maker. See ad- 


ditional particulars under ‘‘ Description of Books.”’ DESCRIPTION OF BOOKS. 

THE MECHANIC'S COMPLETE LIBRARY Is about donble the size of the cnt in this page. It 
has 575 pages and some 250 engravings, and 

treats of almost every subject, like the hand-beoks of Hasweli, frautwine, Nystrom and others. Im- 

mense editions have been sold. It has a vast quantity of matter, and is a very cheap book for its price 

—$r..50. With every copy is given free a complete working chart for setting gear teeth. 


We can not give a more detailed description, but will, as stated below, refumd the money to any one who 
may think the paper and book not worth $3. 


Hs ODONTICS, OR THE THEORY AND PRACTICE OF THE TEETH OF GEARS,” is the most 

* thorough work on the subject ever published. Itis a revision and amplification of 
the series that appeared in the American Machinist in 1890. We can not spare the space to say more of 
it than that it is a complete and exhaustive treatise on we aubject by a recognized authority, is for 
practical and theoretical men, and is regularly sold at the price of $1.50, and no less. We have arrang- 
ed with the author to make this remarkable combination once only. Any one can return it to us if not 
satisfied and get their money back. 
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SREDURE: MOT ak eet a aati erst sera sete le Boat oc bea 


DON'T MISS THIS GHANCE. 


will live up to every letter of this advertisement, Address, 


Publishers SCIENTIFIC MACHINIST, 
&@- This ad. does not appear in the regular issue Atwater Building, CLEVELAND, 0. 





It comes only ence 
in a lifetime and will 
never be ekce re 
by any publisher. We 





12a 





A SET OF FINE TOOLS. 


BY WM. HARRISON, 


[Let not the reader whose taste does not run to that which diverts as well 
as instructs the miad, aad wao shaas fiction as unprofitable stuff, think that 
thewill violate his custom by perusing Mr. Harrison’s paper. It is essentially 
reue, and those who skip it will miss a narrative that substantiates the saying 
that “ Truth is stranger than fiction.”—Ep.] 








RECAPITULATION. 


Charles C. Adams, a mechanical engineer and instructor in a technical 
school, is reduced by sickness and his bad financial management, to distress. 
While in these straitened circumstances, a gentlemen, calling himself John 
W. Ellis, visited him and gave him employment. The work was to make from 
certain drawings a set of tools, which, Mr. Ellis explained, were to be used in 
constructing the model of a very important invention. There was to be 
absolute secrecy. Five hundred dollars were paid down, and as much more 
when the work was finished. The job took about a week. Ellis set the price 
himself, and the reasons he gave for paying somuch satisfied the maker. 

Mr. Adams now had not only sufficient funds to relieve the distress of 
himself and parents, but was able to develop an invention of his own. He was 
a most prolific inventor, but only this one patent was commercially valuable. 
He went ahead with it and in a short time became wealthy. The strain of pro- 
viding a competence for himself and parents being now eased, he devoted his 
attention to a young lady, Miss Ludlow, whose hand he asked in marriage. 
The lady herself was quite willing, but the father was in no haste to accord his 
consent. On the occasion of the interview between Mr. Adams and Mr. Lud- 
low, on the subject, which it was expected would be final, the latter produced 
a pair of long forceps, which had been left behind by a burglar who raided a 
neighbor’s house, and showed the astonished young inventor and manufact- 
urer the name of “C. C. Adams, Detroit, Mich,” stamped in the steel. There 
was no doubt that the instrument was one of the set made for the alle pur- 
pres of constructing a model, nor that Mr. Adams had, instead of handing the 

lacksmith the stamps furnished him for this purpose by Mr. Ellis, substituted 
his own for them unwittingly, with the result that his name was on every 
piece of a large kit of unusually fine and dangerous burglars’ tools. He is in 
an uncomfortable ition and can not make Mr. Ludlow believe in his inno- 
cence. When suffering the worst from the unfortunate dilemma, he is sud- 
denly introduced to Mr. Ellis, at a party at the Brunswicks, as S. V. Ashton. 





A close observer of S. V. Ashton’s face would have detected a slight change 
of shade at the moment he caught sight of Mr. Adams, But he was not thrown 
into confusion, and before his hand met that of the young inventor he was on 
his mettle. ‘“ It would have been the disappointment of my life to have failed 
in meeting you this evening,” said Mr. Ashton, with charming nonchalance, 
“T have heard so much of your remarkable invention. Let me introduce you 
to my friend, H Bellknap.” 

He turned, as if expecting to find that gentleman at his elbow. 

“ Hello, he must be in the drawing room. I'll fetch him. [I'll take an 
option on you for ten minutes, as I wish particularly to talk with you.” 

Mr. Ashton found Bellknap talking with a high-up base ball official. 

“ Harry,” said Ashton, taking his chum by the arm, “ young Adams, the 
one I told you about, isin the next room. Now is the time to get in our first 
work. Be careful in petite his questions. We must give him his way, 
and it may be a paying streak.” 

Charlie hagas wee taken by surprise if evera man was. Atalk with 
this individual was just what he wanted. He felt like kicking himself for let- 
ting Mr. Ashton slip away so nicely without permitting him to say a word, and 
when he entered the room again, in company with a small man with black, 
beady eyes, and a dark, drooping mustache, he felt relieved. 

“How are you getting on with your invention,” asked Charlie of Mr. 
Ashton. 

“Slowly, but satisfactorily,” wasthe reply. “I wished to ask your advice 
in regard to certain procedure in connection with the case. There is plenty 
of that article gratuitously supplied without solicitation, but a very little from 
one who has become as successful as you have is worth acres of the kind float- 
ing around. But I shall call on you—next Saturday, if convenient to you—and 
lay the particulars before you. I wished to have you meet my friend Bellknap 
because he has a project under way that ought to be of mutual advantage to 
you. Youcan give Mr. Adams some idea of it, Harry, while I bid good-bye to 
Mr. and Miss Sycamore, who sail for Europe shortly. I see they are leaving.” 

Mr. Ashton arose. 

“Just a moment,” said Charlie, talking him by the sleeve, ‘‘ for fear some 
one will detain you unexpectedly. I would like to ask you ifI can see some 
of those tools I made for you once. The steel in them is of a peculiarkind. I 
can get no more where I got that, but a close examination of some of them 
may enable me to tell what it is. Besides, I would like to put a blue finish on 
them which I have lately compounded. ney were not even decently dressed. 
Could you fetch over a few—the more the better—when you come to see me 
about that other matter?” 

“Certainly, with great pleasure,” answered Mr. Ashton. “I have them all 
in the menting room, and would be delighted to have you put on a blue 

h. I will bring them all.” 

a” was off in s twinkling. Charlie felt his pulse quicken and the weight 
of anxiety on his mind to lighten. If he could but get those little pieces of 
steel in his hands he would thank Providence to the last of his life. Ashton 
was either heading him off the easiest way ‘poset or else he had procured 
the tools for a really legitimate purpose, and one, at least, had drifted into bad 
hands. Howa burglar could swing in such society Adams could not make ont, 
and the more he thought abont it, the more he became convinced of the probable 
innocence of that dapper gentleman. If he came back and renewed the con- 
versation, the latter supposition would be greatly strengthened. If he did 
not, it would be his (Adams’) duty to secretly advise the Brunswicks of his 
character, and to denounce him openly, after he had procured those tools—if 
he ever did. 

While these thoughts were going on in his brain, Mr. Bellknap chatted 
away, his ardor undampened by the preoccupied and non-responsive manner 
of his interlocutor. 

He knew, however, that his hopes were greatly brightened by the reap- 
pearance of Mr. Asnton. The behavior of Ashton so far satisfied the inventor 
that, instead of getting one of his friends to slip over to the nearest station 
and telephone for detectives to watch and track the suspicious man, he left 
the house with a light heart, believing that he was soon to be released from 
the meshes of that unfortunate net. The only incident that hecould not com- 
pletely harmonize with a favorable view of the circumstances, was that of the 
aliases. But Mr. Ashton had explained that away,in a measure. He had 
received positive instructions to make such purchases as were necessary, and 
to open experimental rooms in Windsor, Canada, in the name of John W. 
Ellis, for good reasons which they could not yet make public. But since they 
had filed their applications in the patent office, he had no longer masked his 
identity, and for nearly a year had been going by his right name. 

Mr, Adams felt better on arriving at his office the next morning than he 
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had for many days. And when he found in his mail a note from Mr. Ashton 
begging to change the date of their interview from Saturday to Friday—and 
distinctly prone eg to bring the tools—he increased in flesh several pounds. 
He already saw, in his mind’s eye, the clouds disappear from old Ludlow’s 
brow, and he heard the many congratulations of friends over the pleasing 
announcement of his wedding. 

While passing the door of the Superintendent’s office, Mr. Adams heard, 
above the hum and grind of the machinery, which was always music to him, a 
young man appealing to the gentleman who presided therein to let him stay 
awhile longer and give him a little mors chance to show what he could do. 

“You are no machinist at all,” said the Superintendent, brusquely. ‘‘ You 
may have been able to fool others, but you can’t fool us. We have no use for 
incompetents. Youcan take your pay with you to-night.” 

The young mechanic to whom these remarks were addressed turned sadly 
and walked into the shop. Mr. Adams entered the Superintendent’s cubby- 
hole and inquired what was the matter with the boy. 

“ He is of no account,” was the reply. “He was hired for a machinist 
who had served his time, but I don’t believe he has been at it a year. He has 
not earned five dollars all the week.” 

““ What does his foreman say of him?” 

“ He says that he is a good, willing boy, and picks 
not do the work required of him.” 

Mr. Adams thought a moment. “I'll tell you what I think, James,” he said. 
‘‘The boy has not had proper handling where he worked last, or where he 
began. A great many foremen use the poorest kind of judgment in giving 
apprentices their work. They drill them into one kind of work and keep 

em at it right along, instead of varying it and developing the boy into a 
machinist capable of doing everything. I have seen that very, very often. 
They do not do their duty, either by the firm or the boy. They find ont that an 
apprentice excels at certain work and they keep him at it. In order to cover up 
their mistakes in so doing, they make this young man think that he is schooled 
enough to procure machinists’ wages. Sometimes the foreman is not as much 
to blame as the firm. It not infrequently occurs that he is not provided with 
enough good men who can do anything that comes along, and thus he makes 
a latheman of one apprentice, a planerman of another,a drillman of another 
and so on, as the easiest way out. 

“Now, it might have escaped the observation of this boy’s foreman that he 
is an expert on the boring machine. I passed through the shop the other day 
and noticed how he did a difficult job. I need not here explain what it was, but 
it goes to show that he was kept on the boring machine and became unusually 
proficient at that work at the expense of his general education. That was not 
his fault. You have done right enough, James, in looking out for the inter- 
ests of the company by discharging men apparently not available to us. But 
I would suggest that that boy be kept awhile longer. If he is willing and 
ready, as the foreman says, let’s give him a chance to become a good machin- 
ist. I do not like to start a boy downhill instead of up. By discharging him 
now he will get a start in the wrong direction, while if we keep him and give 
him a chance he will probably pay us back for any temporary loss by taking 
additional interest in his and our work, in appreciation. 

“And, James, there is one thing more,” continued Mr. Adams. “ We are 
going to give better wages here. You know we had an argument about it at 
the meeting of the directors the other day. You know some are opposed to 
it, and I think you was not entirely convinced of the wisdom of it yourself. 
The case of the ungrateful and mean man, which Mr. Slocomb brought up, 
will prove my point instead of his. All admitted that, with average men, it 
pays to give them enough to make them contented and happy. But the pres- 
ence of the mean man, they claimed, changes the aspect of the matter. The 
mean man, they say, will not appreciate anything, is ungrateful as Asop's 
snake, and will, while working you for all he can, do you dirt, and will leave you 
in the lurch whenever convenient. Most of this istrue. But the mean man 
works for money. That is what heis after. Admitting that he will not recip 
rocate a generous act, because of his unmanliness, he will if there is anything 
init. When he knows that it is the policy of his employers to pay a little 
better than others in order to get and keep a better class of men and to insure 
the good will of the men, he will be encouraged to do more and better work, 
in order to retain his place, knowing that he could not do as well elsewhere 
and that there are plenty of applicants for a good job. 

“ Theadditional service you get out of him at least repays the extra amount 
in wages given him, if not more, while the appreciative men in the same shop 
will pay you a large dividend. It is wrong to deny to one man an advantage 
just because the one next him may not be deserving of it. As fast as the men 
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there will be a shop full of old hands whom you know, and every one person- 
ally interested in the success of the firm. 

“ Yes, James, it pays to give men good wages. How easily they can make 
25 or 50 cents more a day, and how often they can, if they have an incentive to 
please you and to remain with you, save in a few minutes as many dollars as 
their wages amount to in a week, you know, and every man in the shop 
knows. _We are mechanics, James, and there is no excuse for us to fall into 
the errors that employers of labor who are not mechanics and who do not know 
or appreciate the circumstances, fall into. Let ua do what we know to be 
right, and in so doing we will gain rather than lose.” 

The superintendent had a talk with Albert Sidney, the boy he was going 
to discharge, and he remained, but did not know that he was indebted to the 
president of the company instead of the shop boss for the second chance. 

Eagerly did Mr. Adams await the coming of Friday. The possession of 
the se? of fine tools would leave no bar between him and the gratification of all 
his wishes. He could then begin to work out some of the plans he had for the 
higher development of mechanicse—the men themeelves and the trade alsd. 
And well might the friends of mechanics have wiahed for him a happy issue 
out of his perplexing dilemma, for there are too few men who ever concern 
themselves with the betterment of their fellows and society. 

But instead of meeting Mr. Sylvanus V. Ashton and getting back those 
troublesome instruments, he received, on the following Friday—a blue Friday 
it was !—a note from the gentleman of the euphonious title which read : 


“ DEAR Mr. ADAMS: 

“T am sorry to have to state to you that every one of those tools has been 
stolen from a shelf in my experimenting room. And this is not the worst. 
I will see you to-morrow and let vou know about another unfortunate incident 
in connection with them. Yours faithfully, 

S. V. ASHTON.” 


Things seemed to have taken a leap from bad to worse very suddenly, and 
Mr. Adame was again plunged in water whereof the temperature was at 212°, 
What could be worse than not getting back those tools? Nothing but a pos- 
itive calamity. (To be continued.) — . 
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Machinery. 


a mee 
ARTLETT Machine enep: 63 to 69 South 

Water street, near N. Y. P.& O t 
Mil] Machinery of every description. 
phone 1123, Cleveland, O. 


Mout WM., Mfr. of Light Machinery and 
Metal Patterns. 57 Center st., Cl’vl’d, O. 


amma STRAIGTENERS, 
J. H. Wells, Tampe, Fila. 
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Bassist inventors to develop their in- 

ventions Brass, Copper, Steel and 

Iron work. Union Machine & Electric Co., 
Cleveland, O. 


Oastings. 





ASTINGS for small and medium-sized 
vertical engines. Humphery's Foundry, 
Bellefontaine, Ohio. 





IGH erade stove plate and light gray iron 
castings. The Walworth Kun Foundry 
Co,, £97-899 Empress St., Cleveland, O. 





Flue Welding. 





FIX’S SONS’ Steam Flue Welding Works. 
« Dealers in new and second-hand boiler 
flues, cor. Leonard and Winter Sts., Cleve- 


land, O. 





Wanted. 





GENTS for the Machinists’ Hand-book 
A on lathe screw cutting, figuring s . 
setting valves, etc..etc. Price 50 cents t- 


zer & Bynon, Sayre Pa. 





SEBASTIAN-MAY CO.’'S 8” x 20” Foot 

Power, Screw Cutting Lathe, fair order 

and cheap. Might use other makes and sizes, 
E. E. Gaylord, Brookinge, 80. Dak. 





| ginal iy or those familiar with steam 

wanted for the HINE ELIMINATOR (see 
advertisement). Address Hine Eiiminator 
Co., 108 Liberty St., New York. 





GENTS wanted, for the Globe Automatic 
Injectors, also for Globe Double Glen 
Sight Feed Lubricator. Sent on trial to re- 
sponsible perties. For particulars, address, 
C. K. McCombs, 37 8. Water St., Cleveland, O. 





A STATIONARY ENGINEER for Cleveland 

and vicinity to handle an article used 
by all engineers—good pa 
Coriespondence only—address, 
Ruclid Ave., Cleveland, O. 


to right party— 
Pioneer, 29 





ACHINISTS AND APPRENTICES to sell 
the best surface gauges, etc., big profits. 
Address G. G. Smith, Columbia, Pa. 


Gear Outting. 


NEAR CUTTING, Gear Cutting Machine. 

Ready made and made to order. Send 

een cents for our ‘Gear Book for 1892.” 
Lexington Gear Works. Lexington, Mass. 


Boiler Makers’ Tools. 
RED. A. RICH, 23 So. Canal 8t., Chicago, 


Ij]. All kinds of Boiler Makers’ small 
tools, expanders, etc. 


Machinists’ Supplies. 
S W. CARD & CO., manufacturers of fine 
‘ qos Taps, Dies and Plate. 8.A.Smith, 
23 So ual 8t., Chicago, Western Agent. 
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For Sale and Business Opportunities. 


OR SALK—A machine shop in Cleveland, 
complete for working ten men. Estab. 


good machinists. Address, B. W. W., Scientific 
Machinist. 





NE-HALF Interest in Foundry and 

Machine Shop doing a good business. 

A very fine opening for a good machinist. 
John K. Warr, Atlantic, Ia. 





HIS CLUB desires to be placed in com- 
munication with parties seekiug a lo- 
cation fora small machine shop. We think 
the investment would be a paying one from 
the start. We practically have five railroads. 
Address Caldwell Club, Caldwell, Kansas. 





MECHANICAL ENGINEER, experienced 
A in mining and milling machinery and 
engine work, well up in modern machine shop 
practice, wishes to invest capital with active 
service in some engineering or machine 
work, Caicago or west of Chicago, 111. 
steady. and realiable worker. Address Y, care 
of Publisher Scientific Machinist. 





Rubber Stamps and Type. 





A heres BROS. & CO., Cleveland, O., man- 

ufacturers of Rubber Stamps, and 
Figures, Seals, Stencils, Steel Stamps, etc. 
Circular free. Taylor Bros. & Co., 8&2 Superior 
st. (Atwater Block), Cleveland. fake elevator. 





Brick Machinery. 





RICK CARS, 48 Styles, of new and im- 
roved patterns. Walworth Run Foundry 


Co., Cleveland, O. 





Boiler Cleaner. 


o OW to Keep Boilers Clean.’ A 96-page 
book mailed free by Jas. Q. Hotch- 
ciss. 120 Liberty St., N. Y. 
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save return charges.) LIBERAL DISCOUNTS TO TRADE AND AGENTS. 


We desire reliable representatives in every State in the Union, and invite correspondence on the 


subject. BARR ELECTRIC MANUFACTURING COMPANY, 
(Incorporated under the Laws of the State of New York), 


17,-and 19 Broadway, New York. 


ELECTRIC LIGHTING APPARATUS 


FOR === 2 
ARC AND INCANDESCENCE ELECTRIC LICHTING, 
Brush Electric Plating Machines, Arc Lamps, Brush Electric 


Motors, Ete., Ete. 


The Brush Electric Company, 


CLEVELAND OHIO. 














Pes)” ere be ee ae, Sy 
, ~~ ” © | Chapman Portable Forge Wk 
Valve - Oleine. G FOIge WKS,, 
BOX 279, 
675° FIRE TESTS. WHITE PIGEON, MICH. 
ASTER MECHAN- 
[CS, Purchasing A- calcd aa ES 
vents, Engineers and Prac- Double treadie and 


ical Builders of costly 
team plants, locomotives, 
etc. will be pleased to know 
that a Lubricant is now 
produced of such extra- 
ordinary high fire test as 
to make it proof against the great heat to 
which it is subjected, and is therefore a 


clutch Emery Grinder 
PERFECT Lubricator where products of 
lower grade and fire tests pass off at once; 
leaving the parts subject to wear, orgreatly 
increasing the consumption of oil. 
** Valve-Oleine”’ is product in the highest 


and polisher. Friction 
Clutches for foot and 
hand power machines, 
Right or clutches for 
sale to manufacturers. 
A line of Portable 
Forges and blowers 
at special introduc- 
tion prices. 





Agents Wanted. 


state of filtration, is of the greatest viscos- 
ity, is entirely free from all acids, and ab- 
solutely non-corrosive, and witheut doubt 
the finest and most thoroughly reliable 
Cylinder Lubricant now on the market, and 
will naturally lubricate 200 to 300 per cent. 
more than products of lower tests 

S@It is not only the best but the most 
economical lubricant. 

Manufacture and sale controlled 
sively by 








FORREST SILVER BRONZE PACKING 


Applied to any 
stuffing box without 
disconnecting. 
Steam,air and water- 
tight without theaid 
of soft packing un- 
der highest steam 
pressure and piston 
velocity. Automatic 
admits of excessive 
vibrations, lashing 
and crowding of rod 
does not bind, eco- 
nomical, guaranteed 
to outlast all other 
packing. Used by 
the largest Iron 
Works, Steamships and Electric Light Compan- 
ies for years alloverthe world. Agents Wanted 
Kverywhere. References. 


No. 1158 Liberty 8t., NEW YORK, 


Reliance Oil & Grease Co., 
Cleveland, O. 


AGENTS WANTED EVERYWHERE. 
Write for FULL PARTICULARS and 
our new CATALOGUE of large line of 
products. SAMPLES ARE FREE. 











ESTABLISHED 1867. 


6 E, Harrington, Son & Co,, 


} Works and office: 


1500 Pennsylvania Ave., 
Philadelphia, Pa. 


Lathes, Planers, Drill Presses, etc. 
Patent Double Chain Screw Hoists, 
Overhead Tramway-Switch, etc. 


—_——_—__=— 


Gear Cutting a Specialty. 


WESTERN ELECTRICIAN. 








SUBSCRIPTION, - = $300 fev yeas. 
PUBLISHED EVERY SATURDAY, | FOREIGN SUBSCRIPTIONS, Pipes é ne 
At 6 Lakeside Bullding, Chicago. SINGLE COPIES - - 10 cents. 


40 Handsomely Illustrated Pages Weekly. 


THE WESTERN ELECTRICIAN 


Is the only genera! electrical paper pub'ished in the West. Itis the brightest, the handsom-. 
est, the newsiest, .he best electrical journal published. ; 

No one interested in electrical work should be without it. In its departments it gives to 
its readers the latset news, condensed and arranged in the most attractive manner. 

Its special ard genera) articles are of a high order. No electric light or power station, no 
telephone station, no telegraph office, no manufacturer of electrical goods, in fact no person 
in any way interested in electricity’s rapid advance, should be without it. 


THE WESTERN ELECTRICIAN 


May be ordered through news dealers, or will be sent direct to any address on receipt of the 
the subscription price. Address, 


WESTERN ELECTRICIAN, 


6 Lakeside Bullding, ; . : CHICACO, ILL.. U.S.A. 
Cutting Foot 


utting Foot” LATHES 


Drill Presses, Shapers, Band, Circular 
and Scroll Saws. Machinists’ Tools and 
Supplies. Lathes on trial. Catalogue 
mailed on application. 


THE SEBASTIAN-MAY CO.., t 
ss North St, SIDNEY, OAIO. de “+t 
2 — = GENERAL AGENTS, : 


Mention this paper. MONTGOMERY, & CO.,°106 Fulton St., N. Y. 


FOR 





Improved Screw 








or any place where wear is rapid, use only, 


TEMaPwERED Jor PpPwrER. 


made without ailoys or blowholes. Three times the wear guaranteed. 


Eureka Tempered Copper Co., 


NORTH EAST. PA. 




















BEARINGS, SOLDERING IROKS, COMMUTATOR SEGMENTS, BRUSHES,* 


s The most 

The Chair ver Loose ein wen 

sncinnati ‘ UZEN'S PATENT 
Ciacinn LOOSE PULLEY OILE 
Hamilton on Highly recommended by thoes whe ban 
and pty very reasotable. "Every wane of marae 
Dayton ieee ery should hare our = ence Be. 4 
Railroad an Tin 5 - Mention this paper. 
Sleeping Cars UZEN & TIFT, Cincinnati, Ob | 
the The on 

Night Near NEWBURGH-ON-Hep- 

ony Tuttce WATER FRONTS SON, and fifty acres adjoin- 
; eee ce, ;ue cultable for youndty. polling Mills- 

unnin. : umber Yards, or 
Pullman’s Finest Cincinnati, | ing river, freight “and ‘railroad ecitites 
Perfected Judianapoli West-Shore R. R. runs through it. Millions 
aor = e Chics, S, | of note yards of brick tempering sand an4 

ety icago, | molding sand. Also villa sites unsur passed. 

Vestibuled St. Louis, _ hia priest BL sale—a bargain—by Exec- 
Trains, On Toledo PHILIP VERPLANCK, Yonkers, N.Y. 
with and 
ee Cars, Peete a ; 

ee ctwcee | DEAN'S PATENT ADJUSTABLE 
Cincinnati, Earth, between 
Indianapolis Cincinnati T-Sq 
and and zs Uares. 
Chicago. Keokuk. 


BEST 
T-SQUARE 
MADE. 


For sale by dealers in all the principa! 
cities. Circulars on application. To any 
person rencing address with six cents in 
stamps we will mail our descriptive cata- 
logue together with one of our special ‘‘PAD" 
T-Squares. JUST THE ARTICLE YOU WANT 
ON YOUR DESK. 


E. L. DEANE, Sole Manufacturer, 
Holvoke. Mass. 


E.0, McOORMICK, General Pascenger & T’o’t Agt. 
CINCINNATI, 0. 








PATENTS 


WM. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall, 
Room 6. 





FROM (-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from blow-holes and of 
great strengt . 

Stronger and more durable than iron forgings 1n any pe- 
sition, or for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel, now running, prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotivas. 

8 L CASTINGS of every description. 

Send forcirculars and prices to 


CHESTER STEEL CASTINGS C0., 
CHESTER, PA.}407 LIBERTY. ST. PHILADELPHIA, PA 


STEEL 
CASTINGS 
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Route. 


Elegant Reclining Chair Cars (seats free) on Day 
Trains, 

Direct line from Sandusky and all points East 
to Indianapolis ee, City, Peoria, St. Louis, 
Kansas City, Omaha, enver, Portland and San 
Francisco, 


The only line which takes you th h th 
great Gas and Oil fields of Indiana and Ohie, ° 

Direct connections in Union Depots at all 
points. Through tickets and baggage checked to 
any points in United States or Canada, 

For further particulars call on or address 
H.c. PARKER, Cc. F. DALY, 

Gen, Traffic Mgr., Gen, Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIG FOUR ROUTE. 
Effective Jan. 25. Depart. 
No. 17C., C. 1. & St. L., 8. W. Ltd. ...*% 4028 m 
No. 3 Columbus, Cin. & Ind. Ex...... 7oam 
No. 23 Cleve., Lorain & Wheel. Ex..... 615am 
No. 7 Col., Cin. Ind. & St. Louis Ex...12 10 p m 





No. 27 Col., Mass. & Uhr'ville Ex...... 400pm 
No. 9 Col., Cin. & Ind. EBx........000.000008 Pe oo p m 

rrive. 
No. 8 Cin., Col. & Ind. Ex................% 7308 Mm 
No. 26 Col., Uhr’ville & Mass. Ex...... 1045a m 
No. 12 Col., Cin. Ind. St. Louis. Ex...* 150 pm 
No. 24 Wheeling Ex....... Cosasoesbesenesesees 630pm 


No. 2 Columbus, Cin. & Ind. Ez...... 745pm 
No. 18 Col., Cin., Ind. & St. L. Lt’d...* 1 20a m 
Nos. and 9 will run to Cincinnati via 
Columbus. No. fh leaving at 8 B. m., will 
have sleeper for cinnati and Indianapolis. 
Departures from South Water Street station 
five minutes later and arrivals five minutes 
earlier than above. 
. No. 12 and 17 will not stop at South Water 


treet. 

*Daily; other trains daily except Sunday. 
CITY TICKET OFFICE, 173 SUPERIOR ST. 

a Sa a ee a LS 


Cleveland, Lorain & Wheeling R. R. 
In Errecr Nov. 15th. 180. 


Depart 
For Uhrichsville and Bellaire.............. 6:15 a m 
For Uhrichsville. ......cc.ccccccoce eeeee eseoecesecon 4:00 m 

Arrive 
From Uhrichsville ...........ccccccccoosecoves 9:15 & M 
From Bellaire and Uhrichsville.......... 6:20 pm 


J. F. TOWNSEND, 
GENERAL TRAFFIC AGENT 








The The 
Best Cheapest 
Power ia the 
Crindstone. «= Market. 
a Oe 
ASK FOR CATALOGUE GC. 


ADDRESS: 


THE CLEVELAND STONE CO., 


36 Wilshire Bldg., CLEVELAND, O. 


VAN DUZEN’S Ser PUMP 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 
Always ready.All brass. Every Pump 
Guaranteed, 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
lor full information write to 


The VAN DUZEN& TIFT CO. 


(PUMP DEPARTMENT) 


CINCINNATI, QO. 












STARKKETT’S 


E:TOOLS:: 


|. S. STARRETT, 





Skilled mechanics 





prefer them. .. Live 






dealers sell them. . . 


Send for Catalogue. 
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SOLID VESTIBULED TRAINS 


Through without change from 


LEXINCTON. 

CHATTANOOGA. 

BIRMINGHAM. 

CINCINNAT] | weW ORLEANS. 
f) | ATLANTA. 





MACON. 
JACKSONVILLE, FLA. 
ST. AUCUSTINE. 


KNOXVILLE. 
HOT SPRINCS. 
Shortest Line ; ASHEVILLE. 


to jectumera, 





COLUMBIA. 
CHARLESTON. 


The Queen & Crescent Route is 
Shortest and Quickest to al) of the 
above points. Through Sleeping 
Cars also run from 


[ JACKSON. 
Chattanooga to { ViCcksBuURG. 
| SHREVEPORT. 


Personally cond ucted Excur- 
sions to California every two weeks. 
For particulars address, 


D. MILLER, D. G. EDWARDS, 
TRAFFIC M@OR., G. P.& T. A. 


CINCINNATI, O. 
a] 


LAND-SEEKERS. 


It will be of interest to those contemplating set- 
tling in the Northwest, to know that the choicest 
farming and timber lands in Wisconsin are tribu- 
tary to the Wisconsin Central Lines. Settlers on 
these lands have ali the advantages of healthful 
climate, good market facilities, abundance of fuel 
and building material, pure and sparkling drink- 
ing water, and other important benefits which 
cannot be enjoyed on the praries of the West No 
droughts, no cyclones, no grasshopper plague 
and no fever and ague. Now is the time to select 
choice land at low prices. Wisconsin is consider- 
ed one of the most prosperous States in the Union. 
Located directly on the Wisconsin Central Lines 
in the State are thriving cities of Burlington, 
Waukesha, Fond du Lac, Oshkosh, Neenah, 
Menasha, Waupaca, Stevens Point, Marshfield 
Chippewa Falls, Eau Claire, New Richmond an 
Ashland. 

For tickets, time tables,maps and full informa- 
tion apply to T. D. Campbell, D. P. A. Wiscon 
sin Central Lines, Cleveland, O, orto Jas. C. 
Pond, General Passenger and Ticket Agent, 
Chicago, Ill. 


= re LD EIN D'S. 


M.D. & L. L. LEGGETT, 
Attorneys at Patent Law. 


Patents obtained in the United States and 
ip Poregin countries. 









MINERAL WOOL is absolutel 


Center Crank Engine. 


BEST MADE, 


LOWEST PRICE, 


THE CLOBE MACHINE WORKS. 


137-139 W. Second St., CINCINNATI, O., 


indestructible by heat. It is FrRE, FROST and VERMIN PROOF‘ 


It has no equal as an insulator for COLD STORAGE Houses, REFRIGERATORS and REFRIGER- 
ATOR Cars. It is the most PERFECT DEAFENER for floors, partitions, etc. It is adapted — 
for HOTELS, HOSPITALS, SCHOOL HOUSES, DWELLINGS, APARTMENT HOUSES and FLATS. __—) 


Sn 


MINERAL WOOL 





MINERAL WOOL SECTIONAL COVERING for STEAM and COLD water pipes has no equal as a non- 


conductor, and is guaranteed in every particular. We make a specialty in Pi 
GUARANTEE satisfaction. Send for one of our illustrated pamphlets, wit 
For samp!es, estimates and trade discounts address 


Mineral Wool and its uses, 


pore ne. and 
° 


h full description of 


WESTERN MINERAL WOOL CO., 


as7 THE ARCADE, CLEVELAND, O. 


118 CHESTNUT 8T., St. Louis, Mo. 


182 East JACKSON ST., CHICAGO, ILL. 





SOHMOoo kL OF 


WA ’ 


> 


Open the entire year. Under the su 


iM. 


rvision of C. W. Richards, a practical draftsman of 









32 years experience. Careful private instruction to each pupil. Write for particulars, 


M, J. CATON, Manager, 90 Euclid Ave., 


TwO BOOKS 


—FOR— 


Foundrymen. 


AMEhICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contxin- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Moulder’s Text-Book 


Belug Part II of American Foundry Practice 


Presenting best methods and original rules 
for eter pra oe sound, clean crstings, and 


giviug detai escriptionformy ing moulds 
wiring skill and experience. 
Riso contais.inga practicaltre ise upon the 


corstruction of cranes and cupe.as, and the 
melting of iron and scrap steel in iror 
fourdries. Either of the above books wil! be 
sent by mail, postage paid,§2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 





|* you wantto keep posted on the keenest 
spurts of original genius expurgated ju- 
diciously and innumerable foretastes of heav- 
en enjoyed by each patron resuscitated with 
expedition for a nominal compensation ot $1.00 
subscription per year for a forty-eight column 
all home printed mechanical inventive alumi- 
nated scientific journal. Vol. III. with the 
Agents’ Call free; published the 1st and 15th 
of each month, together 50,000 copies. Test 
Advertising 1 cent per word. The Agents’ 
Call is a fearless amateur journal, chuckfull 
of genuine straight tips for bread winners 
an f advertisers. Two papers one year with 
two pure Aluminum souvenirs containin 
the Lord’s prayer for enly $1. Address TH 
sonnets: CALL, PUBLISHING CO., Newport, 
y- tes - 


eveland, Ohio. 


Electrical Specialties. 


By your electrical specialties from FF F. 

Rogers. Look at these prices : 1-16 H. P 
t10 volt motor with resistance lamp only $11.00 
Electric bell outfits, $2.00 to 325- Six-candle 
power electric lighting outfit complete, only 
$8.00. Send stamp for circulars. 


J. F. ROCERS, 


Successors to the Standard Novelty Co., 
Ravenswood, Hl, 


PENSIONS. 


MILO B. STEVENS & CO, 


ATTORNEYS & SOLICITORS, 

8 years army service; 26 years practice 
The Arcade, CLEVELAND, 0 

Main Office, WASHINGTON, D. C. 


ACENTS WANTED ON SALARY 


or commission, to handle the new Patent 
Chemical Ink Erasing Pencil. The quickest 
and greatest selling novelty ever produced. 
Erases ink thoroughly in two seconds. No 
abrasion of paper. Works like magic. 200 to 
seo per cent. profit. One Agent's sales 
amounted to $620in six days. Another $32 in 
two hours. Previous experience not neces- 
sary. For terms and full particulars, address, 
The Monroe Eraser M’f'g Co., La Crosse, Wis. 


X 243. 








Valley Raltway. 
For AKRON, CaWron amp MaRrerra. 


Depot oot South Water Street. 


Depart. Artive. 
Valley Junction Mail........ *725am “S4gopm 
Chicago Express ...... cccceeee “8 35 AM *1000 Pm 
Marietta sccccsvesevoes fl ISAM $235 Pm 
Balto. & Wash. ress.... *400 pm *ro 35 a m 
Cleve. and Canton yPem 78 20a m 
*Daily. tDaily, except Sunday. 
J. T. JomMMON, J. B. CAVEN, 
Gen. Su Gen. Pass. Agt. 





Elovators, 
Dumb-Walt 
Hatchwa 
Out ard 
Pertablo Ho'stirg 
Machines, Etc. 
Quick and easy running 
Cheap, Strong, Durable 





Send for catalogue. 
ENERGY MPG, CO., 
Philadelphia Pa. 


im =. — -4° 


16 SCIENTIFIC MACHINIST. 


Turret Machinery Cheap. Foot Power Lathes. 


: a wi 
No. [1x pada : ina ith back gears Are you looking for a foot-power, metal turning, screw- 
and power feedito turret. cutting lathe? If so, you certainly want the best tool your 


a money can buy. Wecan give you the best foot-power lathe 
No. 5x Screw! Machine with” Automatic ever made, either in this country or in Europe. 


Chuck and wire feed. — : Our Lathes are superior to all others in elegance of design, workmanship and finish. More 
than this, they are COMPLETE tools. Wecan furnish you a lathe having back r, reverse 
No. 2 Monitor Brass Lathe. feed for right or left hand threads, hollow spindle and other ‘adlascasakle patdcco eich you 
Above machines have never been used except as | will not find in cheaper grade tools. 
show machines in New York and Philadelphia We make these lathes in different sizes, fromg to13 inches swing and taking between 
stores. Write for discountand prices. Will centres from 25 to 69 inches. In price they range from $70 to $200, and their high quality taken 
sell cheap for cash as we want the room. into consideration, are the cheapest lathes on the market. Send for catalogue and prices. 


Jones & Lamson Machine Co.|W. F. & JOHN BARNES CO., 92° Ruby 8t., 


Springfield, Vt., U. 8. A. (1) ROOKFORD, ILL. 


A Creat Repository of Prac- DI ETZ, CANG & CO NMIPANY, 


tical and Scientific 
Information. 


One of the Fullest, Freshest, and Most Valuable 
Handbooks of the Age. Indispensable 
to Every Practical Man. 
NOW READY. 
Price $2.00. 


Free of Postage to any Address in the World. 











VALLEY PUMP 


Easthampton, Mass 


















Plunger, Acme and A 
Fly Wheel Pumps 





a “ieee §=— Patent Machinists’ Tools. 


Radial Drills, 
Lathes and 


Bs AST Shapers, a 


Techno-Chemical Receipt Book: =, Specialty.| #7 len 


a 
Containing Several Thousand Receipts, cover- T h IS Cc ut Ss h Oo ws Fine Illustrated Circulars and Catalogue sent BR ADFOR p MILL C0 
ing the Latest, most Important, and most Useful on Application. 





PATENTED. 





Practical A in Chemical Techiology, and thelr our New Patent Write us Before Buying and Save Money. 8th & Evans, CINCINNATI. OnIC 


Photographs and Prices on applicatiotr 


i peers in the Arts and the Indus- 
tries. Edited chiefly from the German of Drs. 
Winckler, Elsner, Heintze, Mierzinski, Jacobsen, 
Koller, and Hienzerling, with additions by Wm. 
T. Brannt, Graduate of the Royal ds Nae Sh | 
Colles of Eldena, Prussia, and Wm. H. Wahl, 
Ph. D. Mears ecretary of the Franklin In- 
stitute, hiladelphia, author of ‘‘ Galvanoplastic 
Manipulations.” Illustrated by 78 engravings, 





91 = inch Engine DIETZ, CANC & CO., Mention this paper. 
Lath e. 56-58 Plum St., Cincinnati, O. DIXO N’S 


Mention this paper. 
BELT DRESSINC 











one volume, over 500 pages, 12 MO.» elegantly » e 
ane wi itracariet cloth, Bik; closely printec, con | The Lodge & Davis Machine Tool Company. aS See 
taining an immense amount and a great variety : ‘ | to prevent slipping and to preserve the 
of matter. Works: Cincinnati, Ohio. | leather. It will pay you tosend for cir- 
Price $2.00, free Y postage to any address in : ’ A complete | culars and testimonials. 
w ; | j =* == 2 


brass lathe. / JQ. DIXON CRUCIBLE CO.. Jersey City, N. J. 


Chasing bar. 
Taper attach- 


euncea. Engines Boilers 


eae” A circular of pages, showing the full 

Table of Contents of this important Book, ds by 

mail oe af postage to any one in any part of the 
who will furnish us with his address. 


HENRY CAREY BAIRD & CO. 























Single and Duplex. Also Buc 


C 
















Industrial Publishers, Booksellers & Importers, Swivel turret 
810 Walnut St., Philadelphia, Pa.,U.S.A. | xt creme ewerat NEW AND SECOND-HAND. | 
E . E have Engines and Boilers, from smal!- 
Lever and est to largest sizes for every kind of 
sciew move- | use. Don’t buy without writing for our cat- | 
| | versa a a 0., | ment. alogue and prices. Also saw mill machinery, | 
| Cabinet legs nts Norton & SON, 22 Elm St., Cincinnati, 
CINCINNATI, 9. | U nexcel led = Meee ene 
8-inch i - workman- | 
ENGINE LATHES : 5 ; 7 
a eeheeecd ship. Pat.KEY-SEAT SETTING GAU 
17 in. swing 6 to 16 ft. bedr —F ———— Cleveland Store, | (acum (4iSt, mea Al lO (omen 
20 in. swing 6 to 20 ft. ted» uN Cabinet Turret No. 32 South DEPTH ANGLE AND TWIST DRILL RAIII 
30 in. swing 10 to 30 ft. beds ~~ 2 ~~ Water Street oe Eee oe co A 
a) 36 in. swing 10 to 30 ft. beds Lathe. _ —_ ° FineMachinists tools. E. BOSTON, MASS. Send for Li 
Y ~ a 
A FULL LINE OF ’ 


For General Lathe and Planer Work. 








PLATING | 


Supplies of all kinds. And can furnish you plants 
complete for work. 


PARKIN & BOSWORTH CO. 


No. 8 South Water St., Cleveland, Ohio. 
Mention this paper. 


Key Seating Machines, Upright Drills, 
IRON PLANERS |x 


A Specialty. Aa) FE LL Oe LI / / hae 
—SEND FOR LIST OF — TT aA A PRACTICAL SUBSTITUTE FOR FORCED TOOLS. | 
NEW AND SECOND-H AND LATHES rT Especially adapted for the economical use of Self-Hardening Steel. Tools sent on trial. 
| Spee which, if not satisfactory, may be returned to us at our expense. 
4 MANUFACTURED ONLY BY 


ARMSTRONG BROS. TOOL CO., 78 Edgewood Avo. Chicage, Ill. 


Mention this paper. Send for Circular. 























PRN i, 





Planers, Drills, 


BOR ANYTHIXG IN MACHINISTS’ TOOLS OR SUPPLIES. = 





















S—— ; Lape : 
<r | ay 
: = W.P. DAVIS, Rochester, N.Y. Ses es CADY MFG. CO., GAS << GASOLINE ENGINE 
Mention this paper. Mention this paper. Mention this paper. Mention this pape. eewusrorenenaor= ae 
CADY STATIONARY and PORTABLE. All Siz 
Improved Presses, ) “asian Dwarfs in Size, b 
Aone Wire 4 o> Giants in Stre 


Straighteners and es ore. ~ YR, ch nour ea horse poe 
Cutters, Special Ma- | ‘ { ist as fend requires but lil 


py i the 
chinery for cutting gattention to ran 


Every En us! ' 
and forming Wire 2. 
Compact, Simple and Durable. All parts are interchangeable. Will work from 25 to 130 


-/ Guarantee 
Ibs. pressure, Aleo for Globe Doule Glass Sight Feed Lubricator, the best on the market. J ‘ ss" a and Sheet Metal. 


articulars free by = 
-: Mention this paper 

i 284 W. River St. 

ETH == 


AGENTS WANTED 


For the GLOBE AUTOMATIC INJECTORS. 


_VAN DUZE 


C. E. MoCOMBS..37 So, Water St, Cleveland. O. Cleveland, 0, GAS & GASOLINE ENGINE CO. Cincinnati, 
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“DEVOTED TO THE SCIENTIFIC CONSTRUCT 





ESTABLISHED, 1882. 





CLEVELAND, 0O., MAY 1, 1892. 





ION AND OPERATION OF MACHINES FOR GENERATING AND UTILIZING POWER, AND FOR ALL OTHER PURPOSES. 


VoL. X—No. 9. PUBLISHED SEMI-MONTHLY. SOLD BY NEWSDEALERS 
{ TERMS :—$1.50 A YEAR, SINGLE COPIES, 7 CENTS. 





A NEW RADIAL DRILL. 





The cut on this page represents a new patent radial drill, provided 
with the very latest improvements, as well as containing all the commend- 
able features that should be embodied in every first-class tool of this char- 
acter. This machine is built in three sizés, No. 1 plain, No. 2 back gear, 
No. 3 back gear and power feed. The one shown is No. 1. The 
machine is driven from cone pulley as shown on the cut, by means of 
bevel gears, running one to two, the larger of which driving the vertical 
shaft through inside of column, connecting with the horizonfal shaft by 
means of mitre gears, cut from solid steel. The horizontal shaft is con- 
nected by means of bevel gears, running one to two for driving the spindle. 
By this gearing the spindle is ex- 
tremely powerful, the cone running 
four revolutions to one of the 
spindle. The feed is very simple, 
yet powerful, with quick return at- 
tachment. The column is made 
in two parts, the upper one being 
fitted in a stationary stump which 
supports the table-arms and table. 
The table revolves all around the 
column, and can thus be used in 
any position. The upper column 
supporting the gibbed arm with 
spindle head, has full circular 
movement, depending, however, 
upon the position of the driving 
belt. The eopne pulley has four 
speeds, the largest being 12”, the 
smallest 6”, all for 3’ belt. The 
machine is_ thoroughly balanced 
by weights on side of column, thus 
‘enabling the operator to change 
the position in a moment’s time. 
All lug bolts have lever attached, 
doing away with all wrenches. The 
machine is furnished complete with 
countershaft. The dimensions given 
below will show ata glance the im- 
possibility of springing the column, 
even by the heaviest drilling. 
Square tables with T slots are fur- 
nished instead of round tables, if 
desired. Diameter of column, 
10"; height of column, 6 feet 6”; 
drillls to center of 52”; vertical 
adjustment of arm on column, 28” ; 
receives under spindle over base, 
4 feet 4”; receives under spindle 
over floor, 4 feet 9”; height of 
table from base, 20”; sizeof table, 2) 
30”; adjustment of table arm on © 
lower column, 8”; diameter of 
spindle, 1 9-16” ; spindle bored to 


i 


1 





Wit 
a 
Mi } iH nih 


room and draw a picture of it, and make one of wood just like it. And, 
oh, I forgot—they have to make a boiler. One man gets inside and one 
gets outside and they pound just terribly ; and then they tie it to the other 
thing—and oh, yaqu just ought to see it go!” 


Scientific Notes. 


One of the most notable mechanical achievements of late is the great 
pulley which has been placed in the mill of the Willimantic, Conn., Man- 
ufacturing Co., for transmitting power from the mammoth engine of that 
plant. This pulley weighs 70 tons, is 28 feet in diameter, and has a face 
nine feet across; it is cast in twelve sections, each section carrying a spoke 
and a segment of the rim, the latter being backed in its casting by what is 
technically known as rib work, in 
appearance resembling a series of 
heavy iron panelling. Including 
the hub pieces, there are 26 parts 
to the wheel. The spokes alone 
weigh 36,000 pounds, the rim alone 
96,000, and the bolting together of 
the sections is by a series of 180 
24% and 2% bolts. The power 
from the great engine is distributed 
from this pulley by three bells, one 
about 49 inches wide and two of 24 
inches width each; the wheel 
makes 60 revolutions per minute, 
the surface traveling exactly one 
mile in that space of time. The 
shaft which this prodigious pulley 
hangs upon is some 21 feet in 
length, including the disks at either 
end, and of itself presents the enor- 
mous weight of 27 tons. 

The exhibition at Glasgow, Scot- 
land, of Mr. Mills’s new method of 
propulsion for marine craft has been 
extensively described, and would 
appear to be not dissimilar in its 
main feature to what had previously 
been proposed in this country. 
The plan consists in the placing of 
the propeller at the bow instead of 
the stern of the ship, this change 
from the usual construction being 
made by the inventor in view of 
what he regards as two legitimate 
considerations—first, that the revo- 
lution of the screw propeller in its 
ordinary position at the stern of the 
vessel produces a vacuum, which 
must be filled by the inrushing 
water ere the ship obeys the for- 
ward impulse, and second, that the 
water at the bow of the ship offers 
>> resistance to its movement. Con- 
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ih HAA cluding, therefore, that the propel- 
— ler should be placed at the bow, the 
plan in this case is that the shaft is 
carried through the bow, bearing a 


conical propeller with a diameter 


fit Morse taper, No. 3 or 4; trav- Le ees was” 
erse of spindle, 9”; size of tight a et 
and loose pulleys, 12”; speed of 
countershaft, 360 revolutions ; width 
of belt for cone pulley, 3”; floor 
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A NEW RADIAL DRILL. 


space for base, 3x6 feet; weight 
of machine, about 3,100 pounds. This machine is made by Dietz, Gang & 
Co., manufacturers of machinists’ tools, 56-58 Plum street, Cincinnati, O. 


A Girl Explains How an Engine is Made. - 

Power gives the following as a young lady’s description of how a 
steam engine is made—according to the study she made of the subject on 
a recent visit to the Payne Engine Works, Elmira, N. Y.: ‘‘You pour a 
lot of sand into a box, and throw a lot of old stoves and things into a fire, 
and empty the molten stream into a hole in the sand, and the men all yell, 
and it’s awfully dirty and smoky. And then you pour it out and let it cool 
and pound it; and then you put it in a thing that goes round, and try to 
break it; then you screw it to a thing that goes back and forth, that you 
can ride on, and that. serapes it and it squeaks; then you put it in a thing 
that turns it round, and you take a chisel and cut it; then you put it in a 
thing that bores holesin it. Then you screw it together and paint it, and 
put steam in it, and it goes awfully; and they take it up in the drafting 


nearly as great as the beam of the 
ship. The outside of the cone consists of webs projecting at right angles 
to the surface, and arranged in a spiral, the action being thus a boring 
action. 

A much-needed invention has lately been brought to notice in London 
and received the commendation of the press. It consists of a simple and 
inexpensive device for automatically shutting off the gas when it has been 
blown out instead of being turned off in the usual way. The principle 


-upon which this mechanism is based is the expansion and contraction of a 


metallic loop made of German silver and steel, which is adjusted very close 
to the gas flame. One end of the loop is free, while the other is secured 
to the fixture; a valve containing the gas is attached to the free end, and, 
when the gas Is burning, the valve is open and the gas freely escapes. If, 
however, the gas is blown out, the property of the loop is quickly to cool 
and contract, and the valve will shut off the gas. The device is said to’ 
oe promptly to the change in temperature, caused by the gas being 
own out. 
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BOLTS AND SCREW THREADS.—VI. 





BY EDWIN WOODWARD. 


In forging a bolt to be finished in the lathe it is very important to have 
enough stock to work up perfectly. The length may be close to the 
requirements, but unless the forging is carefully done the head should be 
in excess of the diagram, if the body of the bolt is right, for it seldom 
occurs that they are both central. If not, centre up by the part running 
closest to the size. However, it is better to have the head close to size, 
and the body of it larger than needed, as the lathe afferds the most rapid 
means of removing metal. 

After receiving the bolt from the blacksmith, and centering, the first 
business is turning up the ends—both of which are customarily made 
rounding now—the head being somewhat less so than the point—till the 
bolt is of the right length. If many bolts are to be made, a great saving 
of time and patience is made by having a driver, constructed similar to 
Fig. 13—two views given—to bolt fast to the face-plate, and this does 
away with the customary dogging. Itis a very good method and quite 
rapid, when bolts are of one length, to run in at the head with a cutting 
off tool, till the diameter of the bolt is reached. If the tool post has a stop 
to it, much measuring is dispensed with by setting it to this size, duplicate 
sizes of the rest are assured by the stop, and if the carriage is secured 
against lateral motion uniformity in length is also secured. It is true that 
the heads of bolts may be made smaller than the nut and still have sufficient 
strength, although if both are of one size, a wrench to fit one end will fit 
the other. 

As the center of the bolt must be the center of the head, it is evident 
that it cannot be larger than twice the distance from the center to the near- 
est face, and for ordinary work, if the head equals twice the diameter of 
the bolt it is too large for symmetry, one and three-fourth diameter being 
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ample and on larger bolts less is better proportion. For cap screws and 
bolts where their frequent removal is necessary too small a head is objec- 
tionable, for the reason that the corners wear off too soon and is so rendered 
useless. The length of the head should equal the diameter of the bolt. 
Figs. 14 and 15, show respectively the square and the hexagon, of true 
proportions. ‘The thickness of the nut when finished, should measure the 
same as the diameter of the bolt. Its width on quarter inch bolts is twice 
the diameter, or one-half inch decreasing gradually as the bolt increases in 
diameter to one and five-eights on the inch bolt and larger. 

Much more work is necessary to get a fair result on a nut than on a 
bolt. In the first place, no material progress can be made without one or 
more special tools. The first and most important is a gauge made after the 
pattern of Fig. 16, of sheet steel No. 14 or 16 gauge. The parallel portion 
about ;5,” wide, the triangle 30° and 134” high, the ends need not project 
farther than the length of that edge of the triangle against which it abuts. 
To be of value it should be carefully made, and its value is greatly 
enhanced by making two at once by having them riveted together—the 
rivet holes being the extremity of the slot, wherein Fig 17. shows them 
fastened together by the milled thumb nut. The right angle of the triangle 
when in line, making on one side a gauge for three sides of a square nut— 
and the other four sides of a hexagon nut. The right angled part of the 
gauge is also used face up, the bottom of the nut square with its bore. 
The applications of the instrument are so apparent that the most indiffer- 
ent workman will almost intuitively apply it so correctly, that no further 
illustrations are deemed necessary. | 

In using this gauge to face up the bottom of the nut, it is necessary 
that the hole in it be small enough to make a perfect thread when tapped. 
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If it does not, the tap is liable to lead to one side, if extreme care is not 
taken to start it straight, and then of course the gauge will be misleading i 
tried against imperfect threads—the bore of the nut and the course of the 
tap not being parallel, still, with care good results may be obtained. Bu 
screw cutting on the lathe is done to obtain better work than can be had 
by using die stocks or bolt machines—and the best is usually ‘‘ just right.” 
Then it is in order to fit up the nut to correspond with the bolt—the toy 
and bottom finished off in the lathe—the angles of its sides, if either square 
or hexagon, made right with the gauge, the sides perpendicular with the 
bottom—by gauge—and all of equal distance from the bore. 

The most ready means of turning up the bottom and top of a nut is by 
the aid of a nut mandrel which are usually made in two forms, Figs 18 and 
19. Of the first the loose collar which serves as a medium to resist the 
thrust of the nut, and obviate any tendency, any projection or irregularity 
on the face of the nut has to throw it out of true on a loose thread, is sim 
ply a heavy ring, loosely fitted portions of which are filed away, to leave 
two projections on each side, diametrically opposite. Opposite faces being 
at right angles. The same means is secured on the other mandrel—by 
having the collars spherical—the fast convex and the loose concave. Thi 
form having more surface, has more friction and will not respond x 
quickly, and although the results are good, they in a measure lack the uni 
formity of the former. 

The end of the mandrel should not extend quite through the nut 
sufficient space being left to finish down to the point of the thread, bu 
if on small work, the lathe center occupies too much space to admit of it 
the end of the mandrel that extends through should have the threads turne 
off to secure the same effect. While a nut thinner than the standard is no 
often used, thicker ones are frequentitly called for. If this is borne u 
mind in making the mandrel and it is made suited for the thick nuts, i 
may also be used for the regular or thin nuts, by placing on before the nu 
one or more common washers suited to the thickness. 

Of the finer intricacies of screw cutting—the error in pitch made }; 
set-over tailstock—the many and elaborate methods of measuring screws 
etc., etc., itis not within the scope of these letters to deal. Creditabh 
workmanship and uniform accuracy as displayed in practical machin 
work, is the desideratum. These accomplished, the application necessary t 
reduce the finer theories and exactions to shop practice, is far less arduou 
than the labor necessary to bring the apprentice from his first attempts- 
which nearly always find the scrap pile—to the wide awake and practica 
machinist whose mistakes are so far apart that one never hears of th 
other. 


IN AND ABOUT THE SHOP. 





BY FRED H. COLVIN. 


One of the worst misfortunes that can befall a boy who has a taste fo 
mechanics is to fall in with an old chap who is down on “‘ book larnin’,’ 
which means that he is in the same rut that held him when he first went 4 
the business. Under such a master the boy is handicapped from the start 
and it would be much easier and better if he could be transplanted to som 
other shop, and start all over again. But, as is perfectly natural, he think 
that this man is old, has worked at the business for so many years tha 
what he tells him must be so, and he goes on learning kinks and fictio: 
mixed, with the latter in the lead. 

Not that the old man may not know howto dc good work, or that hi 
is not a first-class mechanic, for very often they are of the best, can tun 
out accurate work and do it quickly, too, but that 1s not all of any busines 

No one man can learn all there is about his business, and if he at 
learns what he sees and does his knowledge is very limited indeed. _If 
travels around he can pick up much that is useful, but when he reads th 
trade papers he gets all that hecan in the time he has. 

Here are the thoughts and experiences of many men, good mechanic 
and bad ones too, no doubt, but the good mechanic can readily see what! 
applicable to his needs and so avoid the bad, if it exists. Put the boy 1 
with a man who is an investigator, who thinks for himself in everythin 
(this does not mean that he does not listen to the advice of others, but thi 
he weighs the statements he hears in the scale of his own reason befor 
accepting them as true) and reads, asks questions and tries in every way ! 
acquire knowledge that he does not already possess. In such hands an 
under such a tvtorhe will acquire the spirit of inquiry, learn that he mus 
consult others’ writings and counsel in many cases, and also that he mu 
always hold his mind in readiness to receive new ideas. This characte 
will be of value not only in the shop, but out of it as well. 

If he stays under the first man for a year or so, he will require mud 
longer under the second type of an instructor than he otherwise would 
This may seem strange argument, but can be verified in most cases. Unde 
the first man he will learn to close up like a clam when there is any g00 
advice floating around. He will become fixed in the idea that what wa 
good enough for his teacher is good enough for him, and in order to g¢ 
new ideas into him you must hammer them in with aclub. It is mud 
harder to unlearn a bad way than to learn a good one. This extends 4 
many cases outside the shop. a 

Give the boys a chance, and don’t nip the bud at the start by putt; 
them in contact with the class of men just mentioned, for the power 
example is more widespread than we imagine. Put them with good ma 
thinkers in more ways than one, and men who can advance as the state 
the art advances. In other words, be able to grow as the conditions deman 
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or warrant the growth. Under this kind of a teacher the boy will have 
a good start, not only in the mechanical line, but in all lines, for in every. 
thing thought 1s all important. 

And it is no less important that the owners, as well as the men under 
them, should be men of good principle, for the power of example, as 
before mentioned, has a wonderfully wide influence, wider than we 
imagine, influencing those whom we never think of. Ifthe boy sees the 
owner trying to get the best of the bargain in a job, and by that Ido not 
mean earning legitimate profits, but exorbitant profits, he gets the same 
idea into his head and practices it as soon as opportunity presents. If the 
owner slights his work or lets it go out improperly finished, the example is 
set for the boy to follow, and if he does it we should not wonder very 
much. In later years the owner will grumble if he finds that the boy is 
slighting his work a little, forgetting that he is only following his example. 
The inconsistency is apparent to all. When we are condemning the 
young for being as they are, is it not well to ask if they are not following 
our example, and if they are, can we blame them as much as we at first 
intended ? 

So, when thinking of putting a boy in a shop (provided, of course, he 
wants to go, for unless he does it is not only useless but an injustice to 
him to do so), look well to the character of the shop, of the man he is to 
work with, and be sure that both are good, morally as wellas mechanically. 

As an instance of the perhaps unthinking dishonesty that is sometimes 
practiced in shops, will mention a case that came to notice some time ago. 

_ The equipment of the lathe consisted of about six tools, forged into 
mongrel shapes, and trying to be of use for all purposes, but failing most 
completely. Whenever a job came in that had to have some other form of 
tool the latheman would take one of the six tools, go to the forge and shape 
it the way he wanted it for the job in hand, charging for the time taken in 
forging it out. The next job would probably want another form of tool, 
and another of the six would be called into requisition, and forged as wanted, 
the workman charging for time of forging the new one, the same as before. 
This had been done many times to the writer’s knowledge, and with such 
examples is it any wonder that a boy gets strange ideas of right and wrong? 
The many workings may have improved the quality of the steel or it may 
not, probably the latter, and it may have given the latheman good practice 
in tool dressing, but as a model to be followed it is not recommended. 

The idea of economy in letting a latheman get along with so few tools 
is something that passes the understanding of most ofus. This stopping to 
forge a tool or alter a shape for every job is intolerable, and should be dis- 
couraged as much as possible. 

A few pounds of steel is a good investment when put into lathe tools 
and kept in readiness for the job that is liable to come in at any time. 


OPERATING WOODWORKING MACHINERY. 





A man who is unaccustomed to handling woodworking machinery sel- 
dom gets cut when he attempts first to dress out lumber (says James F. Hobart 
in the /adustrial American). He is afraid of the revolving saws and cut- 
ters, and he keeps fingers and thumbs as far away from them as possible. 
But bye-and-bye, when the fear has somewhat worn off, some of the respect 
is lost, and a closer acquaintance quite frequently results in making a trade 
with the saw or planer—a finger or two, for a bit of experience. 

The writer, after several years passed in operating almost every kind 
of woodworking machinery, finds himself with a full number of undam- 
aged fingers and thumbs. This escape from mutilation he ascribes to a 
little incident that occurred the very first day he operated a piece of wood- 
working machinery. It was a double bench saw, with two saws, one on 
either end of the arbor. One saw was arranged for ripping, the other saw 
for cutting off. 

While carefully pushing the boards over the rip saw and watching his 
fingers “with fear and trembling” lest they get cut, another workman 
approached and began to saw off the end of a short piece of board upon 
the other saw. 

‘¢ What are you doing there, Bill?” asked a man at a bench near by. 

“« Giving this greenhorn a lesson in running a saw,” was the laughing 
reply. As he spoke he turned his head to give his neighbor a wink 


expressive to the humor of the occasion, and, at the same time, kept press- 


ing the end of the board against the saw. This man had forgotton, or 
through familiarity with the work, had neglected to think where his fingers 
were, and while his head was turned away in the very act of giving that 
expressive wink, he pushed his hand against the saw and lost part of two 
fingers and the thumb on his right hand! 

That was what saved the writer’s fingers. After the excitement of the 
accident, and the getting of the injured man into a surgeon’s care, the 
writer went back to his work with more respect than ever for that little 
smooth-looking disc of steel. He decided, then and there, that when 
operating dangerous machinery his whole and undivided attentior should 
be given to the work in hand, and not a motion should be made, or a word 
spoken by him, that was not necessary for the safe and economical doing 
of his work. That decision has been adhered to, and it has enabled him 
to do more and better work, to keep the machinery in good order, and 
escape all accidents to the machinery, to others and to his own digits. 

To begin with: The saw is always kept sharp, filed to fit the work to 
be done, and set just enough to work well in the kind of wood that is to be 
operated upon. These points must be learned by experience or by the 
teaching of some one skilled in the business; they cannot be taught on 

aper. 
. Peep the bearings of the saw arbor well oiled, and see that they 
never get loose. Saw arbor bearings must always fit snug, but never be 
tight enough to make the bearings heat. If the arbor is fitted with split 
boxes, some liners of cardboard or thick paper should be needed between 
box and cap when bearing is newly babbitted, to allow the cap bolts to be 
screwed tight without causing the box to pinch the arbor. As the bearings 


wear, some of the liners should be taken out, and the boxes may again be 
screwed down tight. | 

Never allow a saw to be used with spots of pitch, dirt or grease. Such 
spots will cause the saw to heat, a blue spot will appear on one side, anda 
permanent bunch in the metal will be the result, and the saw will not 
answer for any more nice work. Take care that no dust or dirt sticks on 
the sides of the teeth. In sawing some kinds of wood it is necessary to 
stop occasionally and scrape off this deposit with a knife or an old file. 
When cutting lumber that causes the saw to ‘‘ gum,” some kereosene oil 
squirted on occasionally will almost always make the gum fall off, or soften 
it so that the action of sawing will scrape it off. 

The saw bench should be placed (and kept there) perfectly in level 
with the saw arbor, and the guide or ‘‘fence” must always be perfectly 
‘‘square” with the saw. The fence should be wholly on the side of the 
saw next to the operator. Sometimes a fence is made which projects 
wholly or part way toward the back edge of the saw. This should never 
be permitted, and such a fence should at once be moved back, or cut off. 
With the fence in this position it is impossible to split up narrow strips 
without their catching between the saw and fence and being thrown back- 
wards, with great force, like arrows, across the mill. 

For some work, such as rebating and grooving, it is necessary to have 
the fence project past the saw. Such a fence should never be used for 
ripping, but if much of both kinds of work must be done, and it is policy 
to retain the long fence, a strip of wood two inches thick, and wide enough 
(about four inches) to reach from saw table tojtop of fence, should be fast- 
ened to face of fence by a couple of bolts and thumb nuts, the former flush 
with face of strip, and the latter tightened upzback of the fence. The fur- 
ther end of this strip of wood should come just even with front edge of 
saw. This rig can be put in place in a minute, and as quickly removed 
when the whole surface of fence is needed. 

Never use a saw when the lumber that is being cut has a tendency to 
either crawl away from the fence, or bind between the object and the saw. 
Such a proceeding indicates that the saw and fence are out of line with 
each other, or the saw is dull and needs setting. Sometimes, when an old 
‘‘shackly ”’ saw table is being used, a blow on the end of the fence with-a 
hammer or with a block of wood will cure this trouble. In such cases stop 
at once and repair the machine. To work with tools in that condition is 
never profitable to the owner or safe for the operator. 

Never, under any consideration whatever, put the hand or fingers 
anywhere around the saw where they can possibly slip against the teeth, 
or be thrown or drawn there by the sudden catching of any piece of lum- 
ber. This means that in splitting up a board into strips 1%” or 2” 
wide, the thumb of one hand should never be used to push the strips away 
from the saw after they are cut off, the other hand being used to guide and 
push the board which is being split up. A ‘‘ push-stick” should always 
be used for the above purpose. 

‘‘Push-sticks”’ should always be provided with every circular saw 
bench, and, in large shops, it pays to saw off a half-barrel or so, and keep 
them handy. Then the sawyer need not spend ro or 15 minutes once in a 
while in rigging up push-sticks. These handy little things are made of 
board from 34” to 2” thick, and from 10” to 24” long, according as they 
are to be used for fine or rough work. They are best cut out on the band 
or jig saw to about the shape of an old-fashioned horse-pistol. A V-shaped 
notch is then cut in the small end of the stick, so that it may take a good 
hold of, and not slip off the work. 

With a stick of this kind held in the hand that must be placed near 
the saw (usually the right hand), there is no danger of getting cut either 
when pushing the last of a board past the saw, or when pushing away the 
strips that have been cut off. 

There is one vital maxim the sawyer must learn—and remember as 
long as he is in the business. It is this: NEVER put the hand beyond the saw. 
No matter how pressing the demand may seem to be, Don’T Do IT. Ifa 
strip of board is likely to fly across the shop and break a window unless 
caught, get out of the way and let it fly. If possible, take up a long stick 
and poke the strip away, but don’¢ take the hand for this purpose; it is 
dangerous to do so. 
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A Powerful Ferryboat. 

A most unique combination of mechanical and nautical skill in its way, 
is the passenger car transfer ferryboat which for some time past has been 
operated in the Straits of Mackinac by the Duluth, South Shore & Atlantic 
Railroad. As described, it has an enormous capacity for carrying cars, but 
its peculiarities are its strength, its shape, and the number of its steam 
engines. It carries 24 steam engines for performing the various require- 
ments of the business in hand. The hull of the boat is a triumph for solid- 
ity, and the bow rises up and away from the water, so as to hang or slant 
Over it as if it were a hammer—what, indeed, it is designed to be; this is 
because the boat is an ice breaker, intended to keep a channel open in the 
straits all Winter, or to make one whenever it is necessary to encounter the 
massive ice that forms in that cold region, the big boat advancing toward 
the ice, and, shoving its nose upon the edge, lifting herselfupon it. Then 
a screw prepeller under the overhanging bow performs the work of sucking 
the water from under the ice to enable the boat’s weight to crush it down 
the more easily. Thus the monster makes its way steadily through the 
worst ice of the semi-polar Winters of that region, climbing upon the ice, 
crushing it down, and scattering it on either side. 


AN electrical workman of Berlin, says the Alectrical World, was recently 
poisoned in a very peculiar manner, which it will be well for electricians to 
note. In testing his cells, to see if current was flowing, he was in the 
habit of putting the two ends in his mouth, and the soluble salts of copper 
produced eventually caused his death. The galvanometer is now substituted 
in that workshop for this rough-and-ready test, which evidently is more 
dangerous than most persons would believe. 
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circulation. 
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It is the duty of all men engaged in mechanical pursuits to assist their fellow 
workmen as much as possible. They can do this in no better way than to write 
and send to the publishers of mechanical papers the results of eir experience 
and experiments, Plain or brief descriptions of how difficulties have been over- 
come, how economy has been effected and how progress has been made are 
nelpful and valuable. The publishers of the ‘Scientific Machinist” cordially so- 
Heit such communications from readers. None shall go unnoticed. 
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p@rThe Cleveland News Company will sapply the trade with the 
SCIENTIFIC MACHINIST, through the regular channels of the American 
News Company. 


CONCERNING MECHANICAL PURSUITS. 

Young man, if uncertain what to adopt for a life’s calling, be a mecha- 
nic, unless you are sure you are not adapted to a mechanical pursuit. If 
you are willing to work (and unless you are you can never make anything 
of yourself in any line), and have no particular talent for any certain busi- 
ness or occupation, you can learn mechanics as easily as anything else. 
You will have to begin at the bottom of the ladder, and it will seem a hard, 
long hill to climb. But the knowledge is useful, and will be a permanent 
capital and endowment to you all your life. Itis not best to wait, think- 
ing that something better will turn up. This ‘‘turning up” business is 
very delusive, but catches a good many. Loukout forit. The lottery is 
no more a game of chance. Ninety-nine out of one hundred have to turn 
up all their advantages with their own energy and strength. So you had 
better begin sooner than latter. If an opportunity for a more learned or 
polished occupation comes along, you can take it and be none the worse 
off for having gone to work. 

And do not leok with too much longing on the more polished, ‘ gen- 
teel” job and with contempt on the overalls, the grease and labor accom- 
panying shop duties. It is very natural for boys to think it so much easier, 
smarter and desirable to stand behind a counter or before a desk, with a 
white shirt and collar and nice clothes on, all day, than to toil in the factory 
or shop in rough attire and bared arms. But let those who have observed 
the beginning and the end of many who have entered these careers assure 
you that the course that looks the least desirable at the outset turns out the 
better. When you have grown up, married, and acquired a family, you 
can not correct mistakes. You then have to endure the evil results of bad 
judgment when a boy. Take our word for it, you will find the chances in 
mechanics better for a happy, contented life than in a clerkship or profes- 
sion, unless you have first class advantages for pursuing the latter, and not 
a little capacity for the one selected. 

The mechanic is respected more than he is apt to think. Hehas more 
and better opportunities for attaining independence than many of the old 
soreheads will acknowledge. Do not be guided by the cankered malcon- 
tents, who were always out of sorts with society and never amounted to 
anything. There is no class of men in greater demand to-day than good, 
sober mechanics. 


ANOTHER valuable book for busy mechanics and manufacturers wanting 
practical information is, ‘‘ An Encyclopedia of Useful Technical Knowl- 
edge,” (500 closely printed pages and 85 engravings, for $2 in elegant 
binding), is now offered to the public by the great book house of Henry 
Carey Baird & Co., 810 Walnut street, Philadelphia, Pa. Read the 
detailed notice of it in the advertisement elsewhere in this issue. 


THE improvement in the manufacture of small arms has been so great 
in recent years that is is said that a bullet fired from a Maannlicher rifle 
will go through four men standing close behind each other. 
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, you into trouble. 
| personally, let the quarrels of others alone, under ordinary circumstances. 















LY resternara, Answer 


(Readers are invited to use this department. All questions on mechanical a 
scientific subjects of a practical nature and of general interest wil) receive attention. 
writer must give his name in full, but nothing that may identity him will be published with 
a question if he requests his name withheld. It will give the editor p easure to assist throug 
this column, allreaders, if poasible, and he cordially solicits practical queries.) 


(361.) H. A. H., Laredo, Tex., writes: ‘‘ Please inform me as to 
the value of a book published by the firm of Henry Carey Baird & Co., 
810 Walnut Street, Philadelphia, Pa., styled Mechanical Drawing Self- 
Taught. Joshua Rose is the author of the book. Is there a book teach 
ing architectural drawing? If sowhere can I get it? Is there a treat 
on oil refining, and where can I get thesame ?” 4.—If you wish our opi 
ion of the merit of the book referred to, we think there is no better work o 
the kind in print. Baird & Co. willingly give information concernin 
prices, and will also post you in regard to any other books if you write 
them. 


(362.) F. P., Macon, Mo., writes: ‘Please let me know by mail or 
in your next issue, what is the best formula for black japanning or baked. 
japanning. Ifyou can’t, mention me the most modern bock on this subje 
I shall be much obliged to you.” 4.—Japanning consists of simply thiné 
ning down the japan to the desired consistency, dipping piece to be japann 
and hanging them in an oven with a temperature of 180° for from 24 to 
hours until hard. 


(563.) C. McDaniels & Co., Grant, N. M., write: ‘‘ Kindly answer 
through your Questions and Answers column, the following question: 
There are two tanks, one one foot in diameter at the bottom, six feet in 
diameter at the top and six feet high. The other one foot in diameter at 
bottom, ten feet in diameter at the top, and six feet high. What is the dif- 
ference in the pressure of these two tanks atthe bottom?” A.—The pres 
sure is the same at the bottom of both tanks. 








(364.) E. J., Atlantic, Iowa, writes: 


‘¢Will you please answer the fol- 
ling in your next Issue! 


We have two 80 H. P. boilers connected together 
with a 4” steam pipe. Both boilers have the same sized pipe tapped 
into the dome. After the pipe leaves the second boiler it is increased in 
size to 6”, and the engines are about 12 feet from the boiler. Now, 
what we want to know is, does the boiler next to the engines furnish more 
steam than the second one, all things being equal, viz.: That both boilers 
are carrying the same pressure of steam. If you will answer this in your 
next you will confer a favor on a constant reader of your valuable paper.” 
A,—The pressure and all other things being equal there is no difference. 


(365.) J. R., Carpelton, P. Q., asks: ‘‘Can you or any of the read- 
ers of your valuable paper inform me how to take copper out of nitric acid 
so I can use the copper after, with other liquids?’’ .4.—Wash out the acid 
by allcwing the copper to settle. Then pour off the clear acid and fill with 
water. Repeat this operation several times. When acid is all washed out, 
evaporate water by sad bath and the copper remains. 


(366.) C. B. R., Buckeye State, asks: ‘‘ Our shop has a rule to fine 
every man when he comes late, and to make it more severe at each repe- 
tition. There has been a good deal of kicking against it, and now it 1s 
proposed by some to unite and force the superintendent to modify it so as 
not to be objectionable. This is a town where there are few shops, and it 
is thought by those who are urging the movement that we can soon bring 
the proprietors to terms because there are no more men to be procured. I! 
want to ask your advise. Would you recommend me to join them, or to 
stay out? I have never had any trouble with the proprietors or superinten- 
dent myself, neither have a good many of the men here, but quite a num- 
ber have, and they say it may be our turn next. I would respectfully ask 
your advice.” 4.—It would not be a proper thing to advise you without 
having a personal knowledge of the circumstances. There are some very 
mean employers and superintendents, and some very mean men, too. 
Only a very aggrevated state of affairs, could, in our judgment, justify the 
course some of your mates wish to pursue, It is always better to settle 
differences by peaceable means, and generally this method will work it out 
much more satisfactorily, even in casses where it seems to be of no avail. 
From what you say we judge that there are a number of men, as in nearly 
every shop, who come late habitually. If this is true, do not let them get 
If you are getting along amicably with your employers, 


We are reminded by this query of a story told a short time ago about a cer- 
tain mechanic who was a chronic late-comer and grumbler at discipline. 
When, on account of slack orders, the works began at 8 o’clock instead of 
7 o'clock, it was remarked that Jake could now get down to work on time, 
this being one bit of the supposed good which this evil wind of destiny 
would blow. But when the machinery started up at 8 o'clock Jake was 
not on hand. About a quarter past, he was seen climbing over the fence, 
in order to get in ‘‘ by some other way” than through the office. He had 
a little pride left, which is more than can be said of some constitutional 
kickers. We shall always take the part of men against tyranny, but peace 
able men should look out for the class of chaps not content to be in hot 
water themselves, but are continually itching to drag others in with them. 


__ A RECENT invention consists of a combination of levers in connection 
with the trucks of a railroad car, so that in case of derailment the air brakes 
will work automatically and stop the train. 


_ ANOTHER substitute for guttaSperchajhas been discovered, which is 
insolubie in water, and hardens and softens with cold and heat. 
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PATTERNS FOR LIGHT CASTINGS. 





BY J. LEON GOBEILLE. 


_ Almost any good wood-worker can make an ordinary machine pattern 
f given time enough. The large pattern shops do not have so much diffi- 
ulty in getting men who can make good patterns, as in inventing methods 
or making them quickly. 

This 1s not true, however, of very light work, which is put through in 
n entirely different manner from ordinary patterns. No trade journal has 
een able to get trustworthy articles about light or ornamental patterns, 
ecause it is obviously against the interests of the shops making a specialty 
f this sort of work to say anything about their methods. It is the purpose 
f this article to explain the work so as to be understood by every reader 
rho is a wood-worker. 

Suppose we take the oven door of a cooking stove as a familiar exam- 
le. Fig. 1 shows the outline, which must have been accurately laid out 
nth shrinkange added. 

Fig. 2, is a vertical section, showing moulding. 

First you will make your form or ‘‘ followboard.” This will be in two 
ections, horizontally, made to correspond with the inner lines of Fig. 2. 
‘he first you will get out like Fig. 3. 

Now get out the top like Fig. 4. 

Fasten the two pieces together with a few spots of glue: be careful to 
ee that the margin is equal all around. Next turn up a circle for your 
orners, see Fig. 6 with followboard, saw it into four pieces, glue the 
low board pieces into the places left for them and give the whole thing 
coat of shellac varnish, sand paper it, and rub over a little grease or tal- 
»w, so the pattern will not stick, and your followboard is done. Now you 
re ready to ‘‘ cover” the pattern. 

The edge is ;3,” thick and the body ,”. It is a nice operation to 
lane up thin stuff. First take one side ‘* out of wind,” then gauge your 
nickness and go carefully to gauge mark. It is best to get out this stock 
1 pieces of about 30” long and not more than 6” wide. In covering put 
’ your corners first, then fit in the ,3,” pieces, which is straight work ex- 
epting at A., bend this around in two thicknesses, glueing them together, 
fter fitting on a ‘‘ bender,” fastening all pieces by means of slender tacks 


Jt9.2 


ig e “Fi i Yond 
Z 3 


~ Fig. 1~ 


b 


oY 
] 


ec 





rr 


7 


~ Fig. Gn 


A 


~ Fig. 5~ ~ Fig. 6~ 


& 
a 
5 6 @ ¢ LLFEP SA 


riven through into the followboard. This ‘‘ bender” is indispensable. 
. simple form is like Fig. 5, which is a fragment of stove pipe fastened to 
piece of inch board. A spirit lamp is placed inside. The wood being 
ressed at right angles across the hot metal until the desired curve is 
btained, trim off the top of @ and glue 4 which is ,” stock, then bend ¢ 
cross the direction of the grain except at a, which must be made of small 
langular pieces like Fig. 7, well glued together. 

Your pattern being all covered, pull out the tacks, take the shell from 
ie board and clean off the glue from the inside, then put the pattern back 
ad clean up the outside using No. o sandpaper to smooth the surface. 
he hinges and catch are small matters, and when done you will have 
lade a pattern to be proud of in much less time and of more even thick- 
ess (of great importance to the moulder in this class of work) than if you 
ad gone at it in the old fashioned way, working mouldings and backing 
it from the solid wood. When you can get out this oven door in good 
me and in a workmanlike manner, you have solved the problem of light 
attern making. 

The ornamentation and varnishing must now be done, which may be 
iken up later. 





~~ 














BENCH SAWS. 





BY C. E. GRANDY. 


°«« Every man to his trade ;” if I should branch out on to something 
ge it would be speculation. I have given saws a life-long study in run- 
hs hammering, recutting, filing, etc. 

Of all the saw family the bench saw, where the lumber is fed to the 
w by hand, should be in the best possible condition as to tension, style 
teeth and set, and general arrangement, for when I say that 75 per cent. 
[them take double the muscle that should be necessary to feed the work 
pb to the saw, it follows that there is room for considerable preaching. 
gain, new men are being constantly put on this saw, for it is regarded as 
jmewhat automatic, and so simple that any greenhorn can run it. This 
‘so, after a fashion, and if a body could see the bench saws brought in 
ane to repair they would say that a ‘‘greenhorn”’ of the greenest hue 

been atthem. They are blistered and twisted all out of truth, with 
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teeth so obtuse or ‘‘stout”’ that they take double the power and cannot 
possibly do work well. Ina majority of cases the teeth of bench saws are 
filed so as to leave the back of the teeth too high, much too high (see a, 
Fig. 20). Asa rule the back should be low enough to clear a straight line 
from the point to the third tooth back (see F. J, Fig. 20). The reason for 
this is that in moving the work forward on to the saw there should be a 
large amount of clearance. With high backsit is similar to pushing against 
a circular disk without teeth. Such a proceding of course heats the rim 
and it grows large and is held to diameter by the cool center. As it has to 
go somewhere it kinks out in reverse curves. The cutting line in the 
board is like it, and shows the reverse curves. This is exactly what takes 
place, and it is exactly what is not wanted. Besides, it is much harder 
work for the operator. The object of a sawyer is to get the most work 
from his saw and in the best manner. I once heard a sawyer say that he 
had lost a year’s wear of a saw because the teeth had been cut over at the 
shop and were nearly straight from point to root on the back. But when 
he put the saw on and had run it, he came to the conclusion that he would 
saw enough more in the next year to more than make it up. Bench-saw 
teeth should not be tuo long. For hard wood they should not be over 
three-quarters to seven-eighths of an inch long from point to bottom of 
tooth. Some saws are sent to me to re-cut with three or four teeth broken 
out. Those not broken out show the cause at once. There is not stock 
enough at base, or they have been given an abominable amount of set. This 
causes the teeth to draw sidewise or ‘‘make set.” This cracks them at 
the root and they are soon out. Saw makers say a great deal about keep- 
ing round gullets, but as long as files are furnished with a square corner 
sawyers will be very apt to leave square corners in the bottom of saw teeth. 
I think it is well to have round corners or gullets, but the teeth, if properly 
filed and set, and of the right shape, should not break even if the gullets 
are square. 

It is well to have a guard behind the saw, but it should in no wise act 
as a spreader; it should be thinner than the set and exactly in line with 
the saw. Its duty is two-fold; to act as a guard to keep the lumber from 
catching on to the saw, and in a measure, to act as a guide when small 
saws are used. The fence, or side-guide, for dimension sawing, should be 
as long as the diameter of the saw, and extend only to the center of the 
saw. The rest of the length of the fence should be in front of the saw, to 
act as‘a guide in giving the lumber the right direction before the saw 
begins to cut. That part of the fence at the center of the saw should bea 
trifle farther away from the saw than at the edge. Only a little, however, 
otherwise it would give a wrong direction to the cut. I have often seen 
men pushing against a saw with the fence set so as to be continually form- 
ing a wedge. This could not go on long, for the saw would soon become 
hot, and if persisted it would become blistered. The saw grows too large 
at half the distance from center to edge. Generally one or two, sometimes 
four places buckle out and heat to a black or blue color. The plate sets, 
and when cool stays bulged or ‘‘blistered.” Everything is at sea now. 
There is no remedy for this but to hammer these spots back, that is, bend 
them back. The best way is to use an anvil and ‘‘ good dog” head ham- 
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mer. Puta piece of sheet copper between the hammer and saw and strike 
very hard blows, enough to set it back. The tension of the saw is 
destroyed then. Just where and how much I cannot tell, except by true- 
ing up the saw as much as possible and then testing, as described in Figs. 
4and s, ‘‘Some Facts about Saws.” Generally, however, the. center is 
too large, and the saw should be hammered in places clear around the saw 
on both sides as indicated in Fig. 20, a. This can be done on a smooth- 
faced anvil with a slightly convex hammer for bench-saws; a hammer 
weighing two ibs. will do. When the hammering is carried far enough at 
this point to take out the tendency to snap, like the bottom of an oil can, 
it is enough for a high-speed saw. 

Many bench-saws become permanently warped; that is, if tried with 
straight-edge they would be crowny across the saw as at ¢, ¢, straight line, 
Fig. 20, and hollow or concave the opposite way, as at d, a, dotted lines. 
When this takes place the novice should send his saw to the shop, or if he 
has an anvil and twist pene hammer he should strike blows along the high 
place with the long way of the pene, as shown by the marks at the line ¢, ¢, 
and turning the saw over at d, d, proceed in the same way. This should 
be continued until the warp is out and the plate is comparatively level. 
Then true it up as usual and fix the tension. Now, here is a fine point, 
viz., the saw may take this form from being too large on the rim. It will 
then snap back and forth; what was high will be low, and what was low 
will be high. This is not a warp at all. It is undue tension on the edge. 
So the party should distinguish between the two conditions, for a saw in 
this state would only become worse if hammered as described above. 
—(From Mechanical News, by courtesy of Editor and Author. 
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To De-Magnetize a Watch. 
EDITOR SCIENTIFIC MACHINIST: 

In reply to ‘‘ John S.’s” question, issue of April rst, ‘‘ How long will 
it take to demagnetize a watch, and how is it done?” A very simple way 
is to take a piece of strong thread about four feet long and pass it through 
the ring of watch case, tie the ends together, to prevent watch from slipping 
off. Now twist the thread up, and suspend the watch in a strong magnetic 
field, between the two poles of adynamo, preferably. As the thread begins 
to untwist and the watch to revolve quite rapidly, gradually recede from 
the dynamo while the watch is still revolving, far enough to be out of the 
magnetic attraction. This may be repeated several times, but after the 
first time, always have the watch revolving when approaching or receding 
from dynamo. J. G. Kine. 
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That Buried Money—Education. 
EDITOR SCIENTIFIC MACHINIST =: 

Your correspondent A. L. S. seems to be anxious to obtain money 
that was buried many years ago, and wants some instrument to help him 
find it. Now, it is no doubt as much his as any one’s, but is it hardly a 
commendable spirit, that endeavors to obtain money without having earned 
it? Probably any of us would dig for it in order to get it, but when we 
really think what money is, only an equivalent for labor performed, and to 
think that this money represents the labor of some one long since gone, 
would it not be a healthier effort of our minds to try and carn what we 
receive. Don’t be offended, A. L.S. Weare all in the same boat, per- 
haps, but it seems to me that the desire to obtain money without giving a 
fair equivalent, should be discouraged. 

I thoroughly agree with V. L. Stockton in his remarks on the learning 
question, and I am with him inthe “minority.” There is no question in 
my mind but that the future of the working man lies in his education, not 
only in shop matters but in social matters as well, until he thinks and acts 
according to his knowledge. When he acts as his own thoughts dictate 
he will no longer be lead around to do as those who endeavor to keep them 
in subjugation wish him to. However it must not be thought that I am 
advocating revolution, in its stead. I fully believe in ‘‘ evolution,” and it 
seems folly to attempt to use force in anything, except as a matter of de- 
fense. When the social question is more thoroughly studied and the un- 
derlying fact becomes well known, that the earnings belong to those who 
create them, the want and poverty that besets us will be materially lessened. 
I should like to hear from Mr. Stockton on this phase of education as well 
as the other, and think that a little controversy may do us all good, am 
sure the editor will allow us the space for it. Algebra is a very useful 
branch of arithmetic, and its application in the formulas of every-day life 
are certainly proof enough of its great saving of time and labor in the solu- 
tion of many problems. The question is, how can we best present the 
subject to interest and at the same time instruct the readers? When we 
can do this successfully we are on the road to an ideal paper. 

FRANK Lynn. 





Criticism, Answers and Suggestions. 
EDITOR SCIENTIFIC MACHINIST : 

I am an interested reader of your valuable paper. The ‘‘ Questions 
and Answers,” ‘‘ Practical Letters”? and special articles are very helpful 
tome. Now, Mr. Editor, I do not want to find fault. It is easy to pick 
flaws, even with the most meritorious articles and things, and there is no 
individual more detestable than the chronic whiner and fault finder. So, 
in speaking of the matter I shall mention, please understand that it is in 
the most friendly way, and more as a suggestion than a criticism. I notice 
that there are some very excellent writers for your paper who do not con- 
fine themselves to practical matter and shop work, but use more space 
than seems to me proportionate in the discussion of things pertaining to 
conduct and morals. Not that the letter is of minor importance, but that 
lectures have to be short and to the point, and be brought in where the 
reader is interested, to be effective. Ido not think it a good plan to start 
out an article like a sunday school superintendent starts his talk. I think 
if the lessons to be taught are brought in where they will not be looked for, 
and ended before the reader gets weary, they will do more good. The 
mechanical paper is first for technical instruction and second for the all 


around healthy development of the man. And this is not a sling at the | 
The more of them the better, and the more good | 


sunday school, either. 
writing on morals the better, but let discretion be excercised in spread- 
ing On. 

: I am afraid that the correspondent who writes for information on per- 
petual motion patents is dangerously near the line that separates cranks 
from the majority of people. 

The party who inquires whether there is a patent on the eccentric will 
be able to find an answer to his inquiry in the articles of Prof. Thurston in 
the ScIENTIFIC MacuinisT on ‘‘ The Development of the Steam Engine.” 
If I remember rightly, the ingenuity of a boy led to the adoption of the 
eccentric. One of the pumping engines used prior to Watt—whether 
Hornblower’s, Savery’s, or some other person’s I do not know—was fixed 
by the boy who was stationed beside it to cut off the steam by hand, so as 
to perform that duty itself. 1 think he fastened one end of a string to the 
crank and the other to the valve, in order that the revolutions of the crank 
could cut off the steam temporarily while he went away—whether to play 
or to do some duty I do not remember. But, it will be seen from this 
that the eccentric can not be patented. The idea was at once adopted and 
a rod substituted for the string, other improvements following. 

I am interested in the next interview between ‘‘ The Old Man” and 
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his engineer. 1 woader huw well that engineer will prove to his venerabl 
nibs that it would pay to buy a new engine. I hope he will succeed, fo 
I am an engineer myself and am glad to find intelligent men in the crafi 
I wish the mechanical mogul above alluded to, or some other person 
would tell me how to set the valves on an Armington & Sims engine. 
would like to express the hope that Mr. James F. Hobart will not, as s 
many writers on engineering do, make his interesting articles, (for I suppos 
there are to be more,) too high up for the greasy engineer, who has nc 
gone through Cornell University, to understand. Still, the editor know 
best what strikes the majority. I have liked the paper more on account c 
the plainness of the language, in answering questions and in the article 
throughout, than anything else. 

Mr. Woodward’s ‘‘ Hints to Engineers” have been very instructiv 
and valuable. I judge from his articles that he has had experience wit 
agricultural and other engines brought in for repairs, having been ‘‘ eng 
neered”’ into beautiful shape by our ‘“ country cousins.” I am expecting t 
go into a shop where such work will have to be done, and if Mr. Woo 
ward will (if he can and if he pleases) give us some useful hints on puttin 
these engines in shape, I for one will be obliged. 

I will close this long (and perhaps too personal) letter with a request t 
engineers, to write up their experiences and ideas, as some have in th 
April 15th issue, and another to the editor to light his pipe with this if h 
thinks it worthy of no other office. 

J. J. H., Akron, O. 





Another Reply to ‘‘John S.”’ 
BDITOR SCIENTIFIC MACHINIST : 

The following, from the Eicctrical Review, is sent us by the Rashes 
Review, in reply to ‘‘ John S.” in a recent issue. ‘‘ A simple method, y 
one that is said to be quite effectual for demagnetizing watches, has bee 
devised by Mr. P. D. Richards, of West Medford, Mass. A compoun 
horseshoe magnet is placed conveniently with the poles up, and over 
suitable support a thread 1s carried, having attached at one end a cardboar 
seale pan holding the watch. The thread is allowed to untwist itself as th 
watch is slowly removed from the magnetic field. An electro-magn¢ 
would answer the purpose as well, but the permanent horseshoe magnet | 
within reach of every one.”’ 


FLYING-MACHINES. 


There is nothing to prevent.man from flying, like the eagle of th 
Alps or the condor of the Andes, except his want of inventive skill; an 
if the signs be true, this will not very much longer prevent the desire 
consummation, Nature has not given man wings; neither has she give 
him fins, yet he outstrips the strongest of the finny tribes in traversing th 
deep ; she has not given him weapons, yet he vanquishes the fiercest wa 
riors of the forest and jungle; she does not protect him from cold or hea 
yet he is neighbor both to the polar bear and the tropical elephant. 

There is no miracle in the swallow’s arrowy flight; it only applies th 
well-known laws of dynamics. Darius Green’s logic was good so far as 
went. * - * 

Man may equal and even surpass the swallow in speed, but he ca 
never possess the swallow’s perfect command of his movements in the ai 
to curvet and turn at sharp angles like a ray of light from opposin 
mirrors. * * * * 

Man will never poise himself in the air like the dragon-fly, nor zigz: 
through it likethe swallow. Nevertheless, there appears to be no adequa 
reason why he should not, some fine Fourth of July, astonish 

“the nation 
An’ all creation 
By flyin’ over the celebration,” | 
if he can only devise a motor, with the necessary accessories, which will o 
add too much to his own weight. But even great additional weight w 
not be an insurmountable obstacle, provided a sufficiently rapid moti 
can be attained. 
_ It takes time for the geeatest power to move the smallest mass: 
ls to say, if a force were applied for only an instant (¢. ¢., a point of ti 
to a mass, it would not move it in that instant. If, then, a great wel 
should press for only an instant against a small resistance—as that of 
air—it would for that instant be sustained. Hence it is only necessary 
the weight to move fast enough horizontally to rest for only an instant u 
any given mass of air, in order to besustained. As it moved from 
to mass it would not have time to fall through any one of them. 
| course this condition can be reached only approximately ; but the cl 
the approximation, the less uplifting power would be required in 
motor. 

The principle is strikingly illustrated by Mr. Langley, of the S 
sonian Institution, by comparing such a mass to a skater moving ra 
over thin ice. The briefest pause or diminution in his speed, and his 
port would instantly yield; but it is only necessary for him to move 
enough to glide over a film as thin as tissue paper. 

Here, then, is the problem of aerial navigation theoretically so 
Given a mass of any size or weight, spread laterally so as to rest u 
sufficiently large mass of air, and moving with sufficient speed horizon 
and your flying-machine, so long dreamed of and so ardently sough 
achieved! 

Such is, or is to be, Professor Langley’s Aeroplane, the realizati 
the magic carpet of the ‘‘ Arabian Nights.” May fortune and his ha 
eae bring speedy success!—[Julien St. Botolophe, in North Amen 

eview. 



















A LIFEBOAT of aluminum has recently been built at Stralsund. It 
be a matter of considerable interest to see how this boat will answer, W 
thoroughly tested, for it seems more than likely that its obvious 
points will be counterbalanced by various disadvantages. 
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MELTING IRON. 





Under the initials of H. R. H., an engineer connected with a large 
works is contributing to Zhe Metal Worker a series of articles on stove 
manufacture, from which we take the following relating to foundry 
practice : 

In no other department of a stove foundry are the results so often 
questioned as those obtained in melting iron. Charging lists showing high 
ratios of iron to coal are viewed with suspicion until the coal and iron 
accounts have been examined and found correct. All foundrymen take 
pride in exhibiting melting statistics which show a high ratio of iron to 
fuel. These are of little value unless accompanied with more complete 
data as to the loss of plate due to bad iron, the dimensions of the cupola, 
amount of iron melted and the time taken to run off the heat. A high ratio 
of iron to coal does not necessarily indicate economical melting. It un- 
doubtedly shows a saving in fuel, but this can be easily offset by other 
losses which make this saving a positive disadvantage. In the various 
designs of cupolas met with in the stove industry the principal points 
claimed are greater economy in fuel and less time required to melt a given 
quantity of iron. These claims are made with the understanding that the 
quality of iron produced shall be the same and that the repairs to cupela 
ining shall be no greater than in any other form with which comparison is 

e. 

There is great room for lessening the amount of fuel required to melt 
a given quantity of iron. Under the best conditions the ordinary cupolas 
has a very low efficiency. Hardly one-third of the total heat of the fuel is 
utilized in melting the iron. Many attempts have been made to secure 
greater efficiency, with but partial success, so that to-day a greater or less 
ratio of iron to coal depends almost entirely upon the amount of iron 
melted. Aside from the great amount of heat carried away by the blast, 
the bed of fuel is the great obstacle to overcome. Where this is distributed 
over a great quantity of iron the loss becomes less. Hence the cupola 
melting the greater quantity of iron will necessarily show the higher ratio 
of iron to fuel. Another barrier to progress in fuel saving is the prejudice 
of the ordinary melter. His experience tells him that just so much fuel is 
necessary for a given quantity of iron. Convince him to the contrary by 
using less for a given period and the slightest variation in the conditions 
under which proof was made will be sufficient cause for him to use his own 
judgment and fall back to his own ideas of the amount required. Probably 
the cost of unsuccessful experiments with a cupola deters most foundrymen 
from investigating the question of fuel more thoroughly. They must be 
made under the conditions which occur in daily practice to be of value. 
If bad iron should result, no matter to how great a number of other causes 
it can justly be attributed, it is laid to the diminished quantity of fuel used 
and is sufficient reason for the melter to quietly increase this quantity. 
Knowing these facts, it is no wonder that the fuel accounts need careful 
watching. More perfect combustion is the essential factor in reducing the 
amount of fuel required. To effect this some inventors have introduced 
rows of tuyeres to admit air at differeat points so as to consume the carbonic 
oxide. Theoretically cupolas of this design should show greater efficiency. 
Innumerable forms of cupolas exist. Every foundryman has his own ideas 
and consequently nearly all cupolas vary in some particular. The outline 
is varied in some respects; the tuyeres are of various shapes and sizes ; the 
blast pipes and wind belt connected and proportioned differently. Of the 
innumerable forms in use, undoubtedly the most popular is the straight 
cylindrical stack. As good results—considering ratio of iron to coal, qual- 
ity of iron and repairs—have been obtained with the plain stack as with 
any of its many modifications, and for true economy it is not surpassed 
by any. 

Probably the sizes of cupola most used in stove plate foundries are 
those having an outside diameter varying from 5 to 6 feet. These can be 
used to economically melt any quality from 14 to 20 tons, and in case the 
cupola is slagged out the amount which can be conveniently melted may be 
put at between 30 and 35 tons. 

The following general specifications may be of service to those con- 
templating erecting a cupola. 

Hight to be from 45 to 60 feet, depending on existing conditions. 

Cupola to be constructed from good iron, and the various sections to 
be securely riveted together and to each other. The two lower sheets to 
be 34” thick ; A iron to be used from this point till the charging door is 

and 3-16” iron used in remainder of the stack ; strengthening flanges 
to be placed at top and bottom of cupola. The bottom one to be 334”x1” 
and the top 2”x1”, securely fastened to shell. 

Two rings of angle iron to be securely riveted to the shell, one mid- 
way between bottom and charging door, and other just above charging 
door, to permit of repairs being made to any section of the lining without 
necessitating the removal of the whole. 

One or two openings, depending upon the amount of iron to be 
melted, to be left about 12 to 15 feet from the bottom for the purpose of 
charging. These openings should be 3’ 6” across by 2’ 6” or 3’ high, and 
provided with a frame securely fastened to the shell on which the charging 
doors may swing. In case no charging doors are used the metal of the 
shell may be turned into a strengthening flange and the frame discarded. 
In case charging doors are used they should be framed so as to hold a brick 
lining for their protection. 

Suitable openings, varying in size and form, should be left in the bot- 
tom sheet for the admission of the blast from the fan or blower. The total 
area of openings should be from ro to 15 per cent. of cross section of 
cupola. Tuyeres of proper form and size should be made to fit openings 
in shell and conduct blast through cupola lining. 

A wind box of proper size should be riveted to the cupola at a given 
hight to conduct the blast to the different tuyeres. The wind belt should 
be made air tight to prevent loss. 

A very heavy bottom plate on which cupola rests should be furnished, 
provided with suitable legs for swinging the bottom doors. 


The frame of the bottom doors should be of heavy iron and covered 
with a light boiler iron—say ¥%” or 3-16” thick. 

Iron columns or brick foundation should be provided which will hold 
cupola securely a proper hight above bottom of pit to allow the bottom 
doors to swing freely and the dump to be easily removed. 

A proper scaffold of suitable dimensions should be erected. Its size 
depends entirely upon the amount of iron melted and the stock which it is 
desirable to carry at this point. Mauy foundrymen keep the stock on the 
scaffold very low, while others keep at least one day’s supply ahead to pro- 
vide against possible accident. 

Having the cupola in position, scaffold erected and the air pipes con- 
nected, the cupola 1s ready for its liming. The brick used are from 5” to 
7” long, 23%” to 4” thick and 6” to 12” wide. These are laid in a thin 
grout of kaolin and fine sand and they should be properly keyed to prevent 
jarring out of place. The grout for laying the brick is made from equal 
portions of fine clay and fine sand to which a quantity of rock salt is added. 
These are mixed in water, boiled and strained and the grout is then ready 
for use. Split brick are found necessary in. filling in around tuyeres, 
charging door, and in completing the different courses. Where the area ot 
eupola is contracted above the tuyeres, a special lining is necessary for a 
certain distance and then the uniform size of the brick can be used. In 
some foundries a thinner lining is used above the charging door, as the 
heat there is much less intense. The greatest repairs to the cupola lining 
will be found necessary at the melting point, where the greatest heat is 
and where the greatest wear is from chipping down. It will be found nec- 
essary to reline the first sheet about two or three times a year and to 
extend the repairs as far as the charging door once in the same period. 
Above the charging door the lining will be found to last a number of years. 
A slow fire should be used to dry out the lining, in case the cupola is to be 
put in operation before the lining has a sufficient time to become seasoned 

The first work of preparing a cupola for melting is to put in the sand 
bottom. The bottom doors.of the cupola are braced in position and old 
molding (or sand obtained frem cleaning the gangways after shcp is in 
operation) is used to cover them. The sand bottom should be about 5” 
to 7” thick at the tapping hole, and slope gradually to the rear and sides, 
thus causing the iron as melted to naturally run toward the tapping hole, 
and permit the cupola to be cleanly tapped. 

The runner or spout from cupola, over which the iron runs to the ladle, 
should next be covered with a mixture of fire-clay and fine sand, and grooved 
so as to have the irop flow in a proper stream. The breast is next placed 
in position. This may either be a fire brick with a hole of suitable size for 
the iron to flow through or a mixture of fire clay and fine sand packed in 
the opening of the cupola shell. In case the cupola is in operation, the first 
step necessary is to chip down. This consists in removing the portion of 
fuel, iron and slag which adheres to the cupola lining or which may be left 
in the cupola when dumped. Care should be taken in this work that the 
lining of the cupola is not badly broken, and that the necessary daubing 
and patching are done preperly, so as not to leave high projections on 
which the charges may be liable to catch. After having chipped down the 
cupola the process of preparing a cupola, thus far described, 1s repeated. 

The kindling is next placed in position. Shavings are laid around the 
edge of the cupola so they can be lighted from thé tuyere openings. Small 
pieces of wood are then placed over these but free from them to allow 
proper draft. Cord wood, slabs or other wood is then put crossways of 
cupola, being raised in the center to permit of a good draft. The bed of 
coal er coke is now putin cupola and it is then ready to light. The 
cupola is lighted about 2 or 234 hours before the blast is put on, and the 
iron is charged after the bed has become sufficiently ignited. Generally 
the charging commences in about three-quarters to one hour after the bed 
has been lighted. 

Having charged the desired amount of fuel and iron, or all that it is 
possible, as the case may be, and the time for putting on the blast having 
arrived, the outside openings admitting air to the tuyeres should be tightly 
closed and the signal given to start the blast-generating machinery. The 
valve admitting the blast to the cupola should be but slightly opened 
until the iren shows in proper form at the tapping hole, which will occur 
in about ten minutes afterthe blast has been on. The tapping hole should 
then be stopped, the valve for the admission of air opened wider and the 
pouring of the molds proceeded with. The first few ladles of iron should 
be put in the cheaper class of inside plates, such as grates, fire-plates, etc. 
By this means all the iron is used, and the poorest placed in plates where 
it will dono harm. After all the molds have been poured, the iron should 
be tapped as cleanly as possible and the cupola bottom dropped. Some 
foundries use a large form of heavy iron operated by a windlass for break- 
ing up the dump, and making it easy to remove. The large cupola forks, 
in places where this arrangement is not in use, should be used to break up 
the dump. While not so effective as the first method, the latter will be 
found useful in facilitating the removal of the refuse from the previous day’s 
Cast. 

In many foundries large pieces of scrap plate are thrown in on top ot 
the bed to prevent the iron from sinking unevenly in the fuel or breaking 
the same too much. The first charge of iron is put in cupola, and then fol- 
low successive charges of fuel and iron until the desired amount of iron 
has been used. The various brands of iron used should be distributed 
well in charging so asto give a uniform mixture. In many places the pigs 
are broken in quarters. This permits of easier melting and allows the 
irons to mix well. In foundries where this practice is not adhered to, the 
argument advanced is that the saving in fuelis not sufficient to pay for the 
labor, and grave doubts are expressed as to whether the irons mix any 
better. 

No two cupolas are charged exactly the same. The amount of fuel 
on the bed or between the charges differ, while varying amounts of iron are 
used in the charges. 

On the following page will be found charging lists from some of the 
prominent stove foundries in the country : 
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A—Bed of frnel, Coke.............ccsssccoccscsccccccvcvcssees 1,500 pounds 
Firat charge of irom.................ccscccscoscscecescece 5,000 pounds 
All other charges of irom..................cccceceeseees 1,000 pounds 
First and second charges of coke, each............ 200 pounds 
Four next charges of coke, each...................008 150 pounds 
Six next charges of coke, each................ceccccees 120 pounds 
Nineteen next charges of coke, each................ Ioo pounds 


Thus for a melt of 18 tons there would be 5,120 pounds of coke used, 
giving a ratio of 7 to 1. Increase the amount of iron melted to 24 tons 
and a ratio of 8 pounds of iron to 1 of coal is obtained. 


B—Bed of fuel, coke....................ccccsccecesceecsceceone 1,600 peunds 
First charge of irem...................ccscecosscscesccess 1,800 pounds 
First charge of fiel....................cccsscecssesceevesces 150 pounds 
All other Of iron, each..............ccecceee 1,000 pounds 
Second and d charges of fuel..................... 130 pounds 
All other charges of fuel, each........................ 100 pounds 


For an 18 ton melt 5,060 pounds of coke would be necessary, giving 
a ratio of 7.1 pounds of iron to 1 pound of coke. 


C—Bed of fel, coke, ..................cccccccscsscsesscseccees 1,600 pounds 
Firet charge of irom..................ccccsecccscssceesecs 4,000 pounds 
First and second charges of coke.................0... 200 pounds 
All other charges of iron.....................cc0.cs0ee 2,000 pounds 
All other charges of coke...................sccsccoseeeee 150 pounde 


In a melt of 18 tons 4,100 pounds of coke would be used, or a ratio 
of 8.5 to 1. 


D—Bed of fuel, coke....................cccsscscccscccvsccecees 1,800 pounds 
Firet charge of iron....................ccescecssccseceses 5,600 pounds 
All charges of coke, each...................ccccceseecees: 200 pounds 
All other charges of iron....................cccssesees 2,900 pounds 


In a melt of 18 tons, 3,900 pounds of fuel would be used, giving a 
ratio of 9.4 pounds of iron to 1 of coke. Very high, indeed, for stove 


plate. 
E—Bed of fuel, Coa)...................ccceccscsecseeceecsescees 1,900 pounds 
Firat charge of iro.................ccccccccccsseececeees 5,000 peunds 
First charge of coal....................cccceccscesecencecees 200 pounds 
All other ges of iron, each.....................8. 2,000 pounds 
All other charges of coal, each....................000 175 pounds 


In a melt of 18 tons 4,700 pounds of coal would be used, giving a 
ratio of 7.7 pounds of iron to 1 pound of coal. 

These are sufficient to demonstrate the varying practices existing 
among different steve foundries. In all these places the iron was proper 
for stove plate purposes, and apparently there was little or no difference in 
the kind of work in the sand at the different foundries. 

It will be noticed that the best ratio of iron to coal is obtained where 
the heaviest first charge of iron is used, thereby utilizing a greater propor- 
tion of the heat contained in the bed. Where heavy charges of this kind 
are used, it is essential that a large number of men draw rots the cupola 
when this charge comes down, preventing the iron becoming dull by stand- 
ing, or effectually stopping any possibility of the iron running in the tuyeres, 
in case they are near the bottom. Care should also be exercised that toe 
much iron is not charged on the bed, or it will be found that too much of 
the bed will be exhausted in melting it and dull iron will follow for a por- 
tion of the cast, until the bed has been replenished sufficiently by the 
successive charges of fuel. 

The amount of iron charged before the blast is put on depends on the 
size of the cast. In the case of a heavy melt the cupola is filled to the 
charging door and allowed to stand until the iron is tapped and room is 
thus made for more to be charged. Where the cast does not run so great 
the practice is to put in one charge less than was used the previous day, 
and to afterwards charge what is found n from ‘‘taking up the 
iron.” This is merely a visit to each molder to find the amount of iron, 
greater or less, he will need to pour the molds he may put up. Balancing 
this list gives the amount, more or less, by which the previous day’s melt 
has to be changed to obtain the proper quantity for the day in question. 
The quantity of iron named by the molders is sometimes far from correct 
—especially on Saturdays and Mondays—and unless the melter keeps a 
sharp look out during the progress of the cast, there will be an abundance 
of iron left over. This state of affairs can be provided against only by 
reducing the amount of iron below that found necessary by a canvass of the 
shop and then standing ready to add an extra quantity of iron when 
necessary. 

The question of overcharging a cupola has been often discussed. The 
Western foundries make no attempt to run their cupolas close, and conse- 
quently have a very large quantity of iron and fuel in the dump. Such 
practice insures good iron for the last molds and reduces the wear and tear 
on the cupola lining. It is of questionable economy, and a comparison 
of costs with the foundries running their cupolas close will undoubtedly 
show that the cupola costs per ton of perfect castings are very high. Again, 
a large amount of fuel is wasted in melting this excess of iron, and while 
many of these foundries will show very fine results on the basis of iron 
charged to fuel used, when perfect castings to fuel used is taken as the 
basis of comparison, the favorable showing is greatly reduced and in many 
instances wiped out. Really the latter is the true basis of comparison; 
because, where a foundry uses no outside scrap the perfect castings should 
be equal to the pig iron used, added to any plate thrown out from the racks 
from any cause aside from discount and broken, this amount being reduced 
by the usual percentage of loss in remelting. As every foundry tries to 
reduce the loss from obsolete plate and incorrect patterns to a minimum, 
the weight of castings thus discarded has become a very small per cent. of 
the total product in the best managed foundries, and for the purpose of 
argument can be omitted. 

The problem then presented is: How much fuel has been used in 
melting a given quantity of pig iron? If in melting 3,000 tons of iron one 
foundryman’s practice compels the charging of 6,000 tons of pig and scrap, 
while another gets along with 5,000 tons of pig and scrap, the first has 
actually wasted the fuel necessary to melt 1,000 tons of iron, which we 
will say is 140 tons of fuel, which, at $5 per ton, amounts to $700—quite 
an item. The advocate of overcharging may say that this loss is easily 


made up in better iron and less repairs to cupola. To which may be 
replied that there are foundries where close charging is the practice which 


have uniformly good iron and a very low cost for cupola repairs. It is true 
that there are other causes aside from overcharging, such as the size of 
sprews and gates, gangway loss, broken.and discount, which affect the 
percentage of perfect castings, yet there is no foundry in which the over- 
charging idea rules but might effect a very handsome saving by confining 
the weight of iron charged more closely to the actual wants of the molders. 
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(Continued from a recent issue.) 


It does seem hard and cruel, too, when you come to think of it. Here 
in the past each and every fellow on the pay roll has been dodging ’round 
like a comet flying through space, bumping into everybody else and keep- 
ing everyones’ nerves all on a tension so that they have become accustomed 
to it and think it necessary. And now it must all be changed into a per- 
fect solar system with each planet swinging in its own orbit, regardless of 
the doings of its neighbor and all going to make up one complete whole. 
There will be many heart-aches among owners and employes, but it will 
be music after the work is completed. All discord vanquished and _har- 
mony enthroned here, will make it seem like Sunday all the week. Guess 
I will get real well acquainted with that engineer. 

Good day, young man, what were you just grumbling about as I came 
up behind you? You were getting tired of this old lathe, you say. How 
long have you been running it? Two years? How long have you been 
at the trade and how long have you worked here? Two years? Well, I 
should think it was time for you to get tired. Are you an apprentice or 
did the firm just hire you asa ‘‘lathehand?”’ You came tolearn the trade 
and have ‘‘kicked to the foreman” fora ape until you are tired 
and his only reason is that they can’t spare you off of this work? You are 
a most valuable man to us, don’t you see? Now, it is very good in you 
not to die off very sudden without giving notice, for we would have to stop 
the works if that foreman’s reasons hold good. Well, I think I will see 
that man about your case myself and have you changed over on to floor 
work. How would that suit you? 

Ah, here he comes now. Speak of angels and we hear the flutter of 
their overalls. Mr. Foreman, ror we put this young man over on the 
other side of the shop on the floor erecting? You think it would be a 
pretty good idea for him, but bad for the firm as there is no one to take his 
place and he has got the workings of this machine down fine and it would 
require some time to break ina anew man. Well, you have given a whole 
bunch of reasons and they seem very logical and good, but I would just as 
soon have a whole bunch of onion top for dessert at a Delmonico dinner. 
I want this young man put over there where he can be of more advantage 
to the firm and where he can be of more advantage to himself in time 
to come, and if there are any more men or boys around this establishment 
that can not he spared from work they are doing, just let me know all the 
particulars and we will promptly make a change. 

This idea that the world must stop a day or so because one of us small 
atoms of humanity takes a notion to drop out of sight is all nonsense. The 
valuable man of the present generation is one who can fill any position in 
an emergency, not the man who is only able to do one thing. Some day 
you and I will drop out and we want to leave things so that some one else 
will drop right in after us and avoid all sudden shocks ard jars. I hate 
shocks and pounds in business just as bad as I doin machinery. Let’s 
don’t have any. 

So you are going to fit that new universal chuck to the 24-inch lathe, 
are you? Well, see that you get a good fit on the spindle screw and not 
have it too loose. By the way, as that is a new iathe also as weil as the 
chuck you may see if it is perfectly true and is satisfactory after you get 
the chuck fitted. You don’t know how to find out if it istrue? Well, it is 
about time my boy that we did learn. You will find me upstairs in the 
drawing room when you want me to help on the job. 

Good morning, Mr. Draftsman, how are you coming on with that 
oscillating engine for the electric works? You are waiting for me to bring 
you the design for you to work from? Why, Imperial Moses, man, you 
don’t want me to come round and do the drawing for you, do you? Per- 
haps I had better come in and get out a few blue prints occasionally, too, 
when I am not busy. The other Superintendent always furnished his own 
plans for you to work to and that has been the custom here, hey? Well, 
I guess we will change that custom a little right now. You go to work 
and knock out a few designs of that oscillator, and let me see what you 
have in your head in the way of originality, anyway. Probably, I want 
like it, but it is much more probable that I will. The idea of having three 
great stout (in their heads I mean) draftsmen standing round with cobwebs 
growing on their brains while I furnish designs for them to work from ! but 
I suppose that was one of the rules of my late lamented predecessor. No 
wonder he died. Trying to do the work of two or three hundred men of all 
grades of mental and physical power will kill any man early, and the 
credit for being a real smart man while alive don’t help one after he is 
dead, either. 

I remember not many months ago, a superintendent of a plant telling 
me that he did all his own designing and that he also did it all at home at 
night. Five nights a week he shut himself up in his ‘‘ sanctum sanctorum” 
secluded from tamily and friends and ‘‘designed.” What? Wind mills! 
He also remarked in a casual sort of way that he ‘‘had a young man 
in the drawing room who had spent some years at Cornell College and 
Sibley, and he was training him to know something and had great hopes’ 
for him in the future.” By the beard of Thurston! That was the rankest 
assertion of self-importance I had ever listened to and it fully prepared 
me for my trip through his shop a few minutes later, where I found no sys- 
tem, no method and no discipline. Every department was holding its 
breath waiting for ‘the superintendent” to say what it should do next, 
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and Mr. Superintendent was kept pretty busy all day trotting round telling 
them what they might do. 

No, Mr. Draftsman, I am not going to have any of you chaps stand- 
ing round waiting for my permission to think. You just keep thinking on 
paper and as lively as you can and I will criticise and alter afterward. You 
will not like all of the changes I make in your work and you may also 
think my ideas not so good as yours, but that will put more manhood 
and independence into the marrow of your mental frame which will make 
you better. Life will be easier for me which will make me better, and the 
firm will make more money which will make them better. See? 

Oh! You are the young man that was fitting the chuck. Have you got 
all ready to test the truth of the machine? The chuck plate is on about 
four threads and is stuck fast and you don’t know an easy way to get it off 
without stripping the threads on the spindle? Well, there are several easy 
ways to get over that difficulty, but you go to Henry, the young fellow on 
the big milling machine, and ask him how we got the cutters off when they 
sheared the keys and were “stuck” the other day, and ge thou and do 
likewise, squirting a little kerosene oil on the ‘‘ joint” first, and after you 
get it off please remember how and why it came off and tell your friends, 
not how you can get out of trouble in such cases, but how they may save 
the spindle threads of their new lathes. You will just about get that chuck 
plate off and the job all finished by whistle time and then we will try the 
machine after dinner. 

Say, do you ever wash your face at the neon hour? You don't. Yes, 
I know you bring your dinner, but at the same time I would like for all 
my men to begin work twice a day with clean faces. The principal reason 
for it is simply that it makes the man feel better. The water washing 
away the grit and dirt makes him feel freshened and reacts against the 
results of the noonday lunch, helping to keep away drowsiness during the 
long afternoon and giving the firm a better man and consequently better 
work. That is what we want. 

Now, we will find out what we know about the lathe. First, place a 
fine pointed tool in the tool post, point extending toward the headstock 
and dead in line with the live center, horizontally, and bring the tailstock 
up and bring the dead center in line with the live one in both vertical and 
horizontal planes, next knock out that live center and push the tailstock 
back 6 feet away from the headstock and take this inch-and-a-quarter stick 
which is 6 feet long and taper one end so you can drive it in place of the 
live center, so. ‘The other end of the stick is flat and smooth. Now, 
bring up the dead center (after you have drawn the tailstock tight) until its 
fine point just makes an impression in the end of the stick. Now, we will 
bring the fine pointed tool into play and set it so it will just scribe a small 
circle on the end of the stick. If all things are correct as we hope for, the 
dot made by the dead center will be the center of the cirole made by the 
tool : if that headstock spindle is on a bias with the ways, the dot and circle 
will be eccentric and it will be impossible to bore atrue hole. What do we 
find? Almost perfect. Throw out your shipper. Always stop your lathe 
or machine when you talk. Don’t try to do two things at once. It can’t 
be done successfully. Yes, that machine is true enough for all practical 
purposes and for our work in boring. That stick we used, even as light 
as it was, being thoroughly kiln dried, sagged down enough possibly to 
make some error. If there had been a serious error, how would we have 
fixed it? Well, ‘‘we” would not fix it at all, but the maker of that tool 
would have sent one of his men here with some nice bars and by turning 
the headstock over and scraping the female vees in it at the diagonal cor- 
ners, and repeated trial with the bars similar to our stick method, he 
would have brought things around true. The next thing to try is the 
strength of the machine and you will do that when you put in the first job 
of work. Remember, I am expecting some pretty strong evidence of its 
ability. THE OLD MAN. 


HOW TO PROTECT INVENTIONS. | 





BY J. J. SAND. 


In a recent issue I am asked by J. E. Smith to suggest some method 
by which an inventor without means can get some benefit from an inven- 
tion. . 

Since it is a subject that is of interest te every mechanic, whether with 
or without means, I will try to tell what I know about it. The first ques- 
tion that occurs to a man that has constructed something which he thinks 
is new, is, can he get a patent for this invention before some one else 
thinks of the same thing and obtains a patent? Perhaps he goes at once to 
file a caveat in order to cover the invention temporarily. On general prin- 
ciples this is the wrong step. A patent obtained hurriedly is of no value 
and only throws the invention away. A caveat is not considered of any 
protection to a man without means. 

The first step after having discovered something new is to show it toa 
number of friends and ask them to remember the date. Don’t ask their 
opinion of it, for as a rule a friend’s expressed opinion regarding such mat- 
ters is of no value. In choosing the friends to whom you are to show 
your invention do not select a man who has taken out a large number of 
patents and has the reputation of a ‘‘shark.” Many men havea desire to 
get every thing within their reach, and will stoop to very mean methods to 
secure the property of another. Don’t be afraid of the true inventor, no 
matter how many patents he has secured. Asarule it is best to select a 
few shopmates. 

After having thus shown your invention you are quite safe in letting 
any one see it. The next step is to get up a few working models or a 
tasty drawing and send these to some manufacturer or take them if con- 
venient and set forth the advantages. If youcan not get a manufacturer 
interested in your scheme it is of no value to you, and money will be thrown 
away which is used to obtain a patent. Having interested one or more 
manufacturers close a trade for the best price obtainable. Don’t try to get 
the earth for an invention that has not been tested on the market. If you 
have invented something that is out of your line of experience, go slow. 


Don’t put any money in it. The Louisiana Lottery is a better place for 
your money, for you will stand a much better chanee of getting a return. 
The time has gone by when an inventor can hope to discover a great im- 
provement in any class of work with which he is not thoroughly fa- 
miliar. 

Another side of the question which must always be considered is the 
market. Will the invention sell? is the pertinent query. Many meritor- 
ious schemes are of no value because there is ne way to induce the manu- 
facturer to produce them. For instance: Some thirty or forty years ago 
a certain man invented a quick-opening envelope which was opened by 
pulling a string. It would increase the cost of making the envelope a trifle 
but would be a great saver of valuable time when used and would be thor- 
oughly appreciated by every one that received it. The inventor doubtless 
expected to reap a fortune, but was disappointed to find that the party in- 
terested in the scheme was not the one that bought the envelopes. He 
was the receiver and not the sender. Since that time this scheme has been 
re-invented, probably about once each month. 

Each particular invention seems to have its own peculiar advantages 

and disadvantages on the market. It must be far superior to everything 
else or it must be made and sold for a smaller price. Both are generally 
necessary. 
. J Exceptions will be taken to my views regarding the importance of us- 
ing every effort to get a manufacturer interested before obtaining a patent 
or before making application for the same, but nevertheless the inventor is 
quite as safe before a patent has been obtained as he is afterwards. If a 
wealthy corporation desires to appropriate an invention of another without 
paying for the same they will do it, whether the scheme is covered or not. 
Manufacturers in general will do no such thing, but will secure the right 
by purchasing it. 

The manufacturer has generally more experience in obtaining patents 
and will see that the invention is covered as broadly as possible. 

Any patent obtained through any of the various patent agencies is of 
no value unless the claims are made out by some persons well up in the 
particular branch of art to which the invention belongs. Drafting the 
claims, requires as much inventive skill and foresight as was required to pro- 
duce the scheme, and without great care is spent in the preparation of the 
claims an application simply throws the invention into the hands of the 

ublic. 

: Everything that is shown and described in a patent that is not covered 
by claims is made public property. Patent agencies that promise to pro- 
cure a patent for a fixed price before seeing the invention, may be set down 
as frauds. Very few inventions can be properly shown and described for 
twenty-five dollars, which is the usual attorney’s fee asked by the average 
agency. These agencies will offer to obtain a patent for sixty dollars. 
Some set it as low as fifty-five dollars. Others will guarantee to obtain a 
patent for that sum, and if no patent is issued they make no charge. 

Almost any agency is good enough if the claims are drawn up by the 
inventor, for the tendency of these agencies is to draw very narrow claims, 
so thata patent will be speedily granted and they get their money, which 
is of course all they are after. 

The claims should be drawn in the broadest possible manner, so as to 
cover any that might be made to take the place of the invention. After 
the claims are draw up, the inventor should use his best efforts to devise 
some scheme for getting around the claims. He should put himself in the 
position of the manufacturer, who, in looking over a patent, tries to think 
of some way in which the same result may be obtained without infringe- 
ment. If the inventor finds a loose place in his claims then he must try to 
make a change in the wording that will cover both the original invention 
and that which he devised in trying to evade the wording of his claims. 

Nearly every machinist is competent to make out an application for a 
patent for simple devices which do not require much drafting. 

Fall instructions for making application may be obtained by address- 
ing the Commissioner of Patents at Washington, and asking for a copy of 
Rules of Practice and Patent Laws. These are furnished for the ask- 


Patent agencies that are run for the money regardless of good name, 
will guarantee to obtain a patent on almost anything. Of course a narrow 
patent is of no value, but that is not all. It is worse than no patent, be- 
cause it is misleading. Any hopes built on the success of the invention 
will meet with disaster. Any money put into developing and building the 
article may be lost. No manufacturer will take hold of any such invention 
because he does not know whether broad claims would conflict with other 
inventions or not, and if there is no question in his mind about the possi- 
bility of infringement on some other patent, he feels that a weak patent is a 
poor protection, and that it will not pay to advertise and work up a good 
market for something that others can copy. 

The manufacturer is generally a very safe person to whom to show an 
unprotected invention. He will not put much money into any invention 
till he has procured a right from the inventor. 


THE enterprising Lumkenheimer Brass Mfg. Co., of Cincinnati, O., 
are preparing for the World’s Fair a most elaborate display of their popular 
specialties in valves, sight feed lubricators, oil and grease cups, etc. They 
will also exhibit a complete line of brass and iron goods, besides some nov- 
elties in steam whistles and sight feed lubricators. They report business 
exceedingly brisk, being crowded with orders for their numerous special- 
ties and receiving large contracts for special work for United States Cruis- 
ers. Write them for circulars of their improved specialties. 


THE Lodge & Davis Machine Tool Co., works, Cincinnati, O., have 
just closed a $7,000 contract with the Northington Munger Pratt Co., of 
Birmingham, Ala., for their improved machine tools, to be used in their 
new shops for the manufacture of cotton ginning machinery. 
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42-INCH BORING AND DRILLING MACHINE. point which may be indicated by a pointer and graduations on the spindle. 
The patented quick return is placed on the right hand side of the 
The Lodge & Davis Machine Tool Co., Cincinnati, O., have designed | machine thus allowing the left hand of the operator free to hold his work. 

and are now building the combined boring and drilling machine herewith The head is balanced and gibbed to the face of the célumn, and it is 

illustrated. This machine contains all the features of their improved | raised and lowered on the column by means of rack and pinion. 

standard drill presses combined with boring attachment. By simply ' The spindle is balanced, is made from large diameter steel and has a 

engaging the table driving mechanism it becomes a complete boring | long bearing in the sleeve with provision for taking up the wear. 

machine and is designed for boring a large variety of articles, such as car | The table is raised and lowered from the front and can be swung 

wheels, large pulleys, sprocket wheels, mill gearing, etc. _ wound the column so that large work may be bolted directly to the base. 


The machine is designed for extra heavy duty, and is massive, rigid , [he table driving mechanism is very powerful and is driven by a separate 
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42-INCH BORING AND DRILLING MACHINE. 





and simple in construction, and contains an abundance of metal distributed 
in a manner to secure absolute stiffness. It is heavily braced from the top 
to base at the rear which prevents the column from being forced backward 
during the strain of heavy boring or drilling. The cone pulleys are of 
large diameter and width of face and are placed far apart which permits 
the use of a long belt and materially increases the power. The back gear- 
ing is large and of a coarse pitch cut from the solid and is thrown in or out 
by a simple lever movement. 

The power feed is operated from the front of the machine and is fur- 
nished with an attachment which automatically stops the feed at any desired 


countershaft with four changes of speed and it is intended that the table 
should revolve in an opposite direction from the spindle. The driving 
gears are all covered to protect them from breakage. Asan additional 
support to the table under heavy work a large jack is used with steel screw 
which is adjustable to various heights. An index is placed on the back 
brace and on the front arm which indicates the exact speed to use for oper- 
ating on the various metals to the best advantage. This machine is fitted 
up with the best of workmanship and is capable of doing the most accurate 
work. The machine was designed by Mr. Henry Dreses, chief designer 
for the builders. 
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SOME DETAILS OF THE JONES & LAMSON FLAT TURRET 
LATHE. 





There was recently published in this paper a partial description of the 
flat turret lathe brought out bo the Jones & Lamson Machine Co., of 
Springfield, Vt. Some of the interesting features we were unable to show. 


ONES &LAMSON “ll sie > (= = SPRINGFIELD 
MACHINE co. pa i eng VT. U.S.A. 





ROLLER FEED. 


This machine was especially designed for the rapid and accurate produc- 
tion of work such as is usually done on an engine lathe. The immense 
saving that can be made on this class of work when done on this machine 
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is apparent when we see that it combines the accuracy of this engine lathe 
with the rapid production of the turret or screw machine. A part ef the 
equipment ef this lathe is their patent roller feed and automatic chuck 
which enables the operator te bring out a new length of work through the 
spindle without stepping the machine. The feed and chuck are both oper- 


ated by the same lever. The acoompanying cuts show the chuck and 
feed. The lever at the left of the chuck lever, enables the operator to 
throw the back gears in or out while the machine is in operation, giving 
with the triple friction countershaft, a great range of speeds. A rotary oil 
pump supplies a continuous stream of oil to the tools, thus increasing the 
economical cutting speeds. 

Parties desiring detailed information will find it in their book entitled, 
‘*Rapid Lathe Work by a New Method,” which is mailed free to any one 
who will address Jones & Lamson Machine Co., Box 61, Springfield, Vt. 


PERPETUAL MOTION. 





BY ‘*THE OLD MAN.” 


‘¢‘ Inquirer’, in your last issue, asked for some information on the 
above subject and, while I am not a walking encyclopedia on the matter in 
hand, I have had some little experience regarding it. Not that I ever 
believed there was anything in it, but natural circumstances brought it in 
my way. 

When I was an apprentice, long time ago, a man came in the shop one 
day and asked for a ‘‘ mechanic” to assist him at his house on a machine 
he was making. He wanted a man who could keep things to himself, and 
did not want a high priced man either. The proprietor chose your humble 
servant to go on the job. Why, I will explain later. Well, I worked for 
that chap nearly two months. The machine was only to be the size of a 
common churn, but it grew and grew with its multitudinous groups of 
wheels, levers, pulleys, gears and springs until it filled our room, with just 
space enough for us to walk around it and not crowd the wall out, and still 
it failed to go. We just lacked one more lever or spring, I’ve forgotten 
which, Then the inventor drew a sigh of despair and gave up. I went 
back to the shop and he settled up with the proprietor at the rate of forty 
cents an hour for my services. I got four dollars a week. See why the 
boss put me on the job? That was the most profitable perpetual motion I 
ever saw. 

I have seen a fairy story im print about one being in the Patent Office 
that has run for twenty years or more, but my most careful inquiries among 
those intelligent public servants within that beautiful structure, where 
worthless claims are put eut to be fought over and infringed upon, failed 
to produce the machine. . 

The oldest perpetual motion, to my knowledge, on record was got up 
by a woman named Eve in the year one of creation, or several thousand 
B. C. It was in the form of an apple and she gave a half interest in it to 
aman named Adam. A chap called the Devil was a silent partner in the 
concern. It wasa clean infringement though and they all got fired, and 
her heirs and assigns have been having perpetual motion ever since. (See 
Genesis, chapter 1, 2, 3, 4, 5, and 6.) 

The man who tries to put the steam back in the boiler, after using it in 
oe engine over and over again, is probably the most diligent crank on the 
subject. 

One day, a few Summers ago while riding on a Western road, a sleek 
looking chap with a clerical air and a shiny tile dropped down in the seat 
beside me, called me by name and asked if I knew him? Answering in 
the negative, he handed me his card. It read thus, 


AMERICAN COMPRESSED AIR LOCOMOTIVE Co. 
Lunaburgh, 
Ohio. 


ATHOLPORUS BLANK, Pres't and Gen'l Manager. 


and then I knew him. Blank at one time years ago was a fireman on a 
road on which I was running, and ‘‘resigned” because he spilled half a 
tank of coal every trip trying to get the other half into the furnace door. 
With many flourishes of his silk plug he explained that his compressed air 
locomotive carried a number of air pumps connected to the axles, and only 
coal and steam enough to get the train away from the terminal point was 
all that was needed. By that time the air pumps were at work and storing 
air in the boiler for all future work. ‘Instead of explaining to the lunatic 
that he would always be one pump short, I fell into his mood and asked 
him to equip my stationary engine with his device, as I wanted to run 
constantly double turn and do away with my engineer, and illustrated to 
him clearly that he had discovered perpetual motion. Thanking me for 
my kindness, he took the next train back to Lunaburgh to lay the whole 
matter before his company and let them see his great discovery. Three 
years after I was in a planing mill trying to help the owner get full power 
out of his engine and I found Blank ‘‘tailing” a planer. He wasn’t one 
bit sociable and said, ‘‘as soon as he laid the perpetual motion scheme 
before his capitalists they gave him the ‘cold shake,’ and it was all my 
fault.” 

A farmer in Posey county, Indiana, got up a good idea for perpetual 
motion some years ago, but had the misfortune of being too sensible to 
patent it. I made the drawings of it, and as it is public property any one 
can try it. 

Four bars of equal length are fixed on a shaft in bearings and four 
figures 6 are rigidly fixed on the ends as shown. It is easy to see that 
when once started, the figure 6 at the bottom becomes a 9 at the top and 
as nine is one half more than six and overbalances it, the 9 will come down 
and the next 6 becomes a 9 and so on ad snfinstum, E pluribus unum, or so 
to speak. 

This is the only way I know of to figure eut something for nothing. 


A GERMAN paper states that Messrs. Siemens & Halske, of Berlin, 
have succeeded in producing a new telephone cable which the Bavarian 
telegraph authorities consider as an important advance for the introduction 
of the double wire system. The cable is suitable for long distance tele- 
phony. 
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UNIVERSAL TOOL ROOM MILLING MACHINE. 





We present herewith illustration of a heavy universal milling machine as 
built by the Cincinnati Milling Machine Co., of Cincinnati, O. This firm are 
making a specialty of milling machines. Their design embodies modern 
features and the workmanship is of the best grade. The machine shown is a 
heavy stiff tool with every feature of a universal tool roem milling machine, 
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UNIVERSAL TOOL ROOM MILLING MACHINE. 


The platen is 94” side, 47’ long, with an automatic horizontal feed of 25’, 
and a quick return motion of three to one. A new and important feature on 
this machine is the intermediate pulley on base of machine by means of which 
twelve variations of feed to platen are obtained for every spindle speed. The 
universal indexing and dividing head is entirely new in its design and has a 
number of valuable features. Itis the most rigid dividing head made. 
The swiveling block can be swung on either side of vertical line, allow- 
ing work to be heldin the most favorable position for rapid and smooth 
cutting. The tail block has a patent elevating center bar which ie used 
to an advantage on taper work. 

Features worthy of special attention are the form of column, having 
two upright supports of overhanging arm connected by a brace, stiffen- 
ing the entire frame; the cylindrical overhanging arm with its advan- 
tages of quick and easy removal; long and wide bearings of knee on 
column and saddle on knee; the manner of withdrawing arbor by means 
of nut and thread, instead of using rod or drift, and the convenient 
arrangement of cranks and handles for making the various adjustments 
on machine. Each screw is provided with a dial indicating the ad- 
justment in one-thousandths of an inch. The machine is furnished 
complete as shown, and weighs 2,900 pounds. For details address the 
makers. 


A GREAT CENTER FOR WOOD-WORKING MACHINES. 











In a recent interview, Thos. P. Egan, President of the Egan Co., of 
Cincinnati, O., one of the most extensive manufacturers of wood-werking 
machinery in the world, made this statement: “ Cinciunati may well feel 
proud of her commanding position as a manufacturer of machinery. In 
1864, when I first went into this branch of manufacturing, the business — 
was very small and very contracted. Not 200 men were engaged in it, | 
and the machines were wood frames, and the most of them made to i 
order as the operator wanted them. Now there are fully 5,000 men in | 


this and kindred lines, and the machines are all of iron and steel. The 5 


designs and improvements are superior and are so sought after that 
foreign governments stipulate in their requisitions: ‘Machinery from 
Cincinnati or equal to it.’ It has been remarked that on account of 
the great reputation of two concerns in this city, they brought buyers 
from all parts of the world and allowed several of the smaller concerns 
to grow up and improve. In the recent flurry in Chili, the government of the 
United States wanted a full outfit of machinery for the Navy yard at Norfolk, 
Va- and wanted it at once. By special contract, Cincinnati again carried the 
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day and filled the order for 32 machines, made by the Egan Co. At Paris, 
Vienna and London, Cincinnati concerns carried off the honors. Our company 
has made application for 20,000 square feet of floor surface in machinery hall, 
in order to display some 40 different machines of our own construction and 
origin, all in operation.” 

The cut given herewith is of the Egan Co.’s multiple spindle boring 
machine. It is designed for accurate and rapid boring, being specially suitable’ 
for table leaf work, furniture work, agricultural implements, etc 
The frame is of iron, well braced, and planed perfectly true. The 
mandrel frames slide on planed ways, each ontside mandrel frame is 
independently adjustable to and from the center mandrel, and each 
mandrel is driven by au independent belt. The table works on planed 
ways and is raised and lowered by bevel gears and screws operated 
by acrank and parallel shaft below. The treadle ie connected to the 
table by adjustable rods to regulate the throw of the table, which is 
brought up to the boring bits when the treadle is brought down, and 
when the treadle is released the table returns to its original position. 

The clamping device is entirely new, all three screws being ope- 
rated by one crank handle in the center. One-quarter of a turn of 
this handle gives {’” movement to the screws clamping the stock 
down to the planed surface of the table, and in connection with the 
end stop it is impossible to bore holes out of line. It is specially 
adapted to extension table works. The machine can be made with 
one or more spindles; as a multiple borer it will bore from 4’ any 
required distance apart. 





Basic Steel For Shipbuilding. 

While basic steel has been tound in every way suitable for the 
manufacture of ralls, and has been generally so acknowledged, its 
adaptability for the production of plates and angles used fer ship- 
building purposes has only been demonstrated within a comparatively 
short time, but shipbuilders are yet backward abont regarding it 
with the favor that attaches to plates made from hematite. Basic 
steel angles, in every respect equal to thore produced from hematite 
steel, are made regularly in this country, and it is said that a con- 
siderable quantity of basic steel plates has been turned out in Ger- 
many for shipbuilding purposes, but in Great Britain the tonnage s0 
made and utilized has so far been small. It is rumored that in order 
to prove the entire suitability of basic steel for shipbuilding, a com- 
pany is being formed, to be known as the Basic Steamship Co., which 
will have a steam vessel constructed altogether of this material, and 
we understand that one of the north of England steel-making com- 
panies has undertaken to supply the materials, which will be con- 
structed to pass Lloyd’s usual tests. It is contended that there is no 
more difficulty in producing such basic steel than there is in making 
ordinary hematite steel. In Germany the virtues of basic steel are fully 
demonstrated, it being made as cheaply and readily as hematite steel. 
There, of course, the difference between the cost of materials is greater 
than it is in this country, for the iron ore imported frem Spain has to 
be conveyed further inland, the steel works being further away from 
the seaboard than in England, while materials for basic eteel making are close 
at hand. For this reason it is in Germany that the greatest development of the 
basic process has been witnessed. No doubt in this conntry greater quantities of 
basic plates would have been made if there had been a demand for them, and if 
the prejudices of shipbuilders and shipowners had been overcome. It is upwards 
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MULTIPLE SPINDLE BORING MACHINE. 


of a year since testimony was forthcoming at a meeting of the Cleveland 
Institution of Engineers that basic steel plates could be produced with as 
little difficulty as hematite steel plates to stand Lloyd’s tests. At this meet- 
ing were present, among others, Mr. W. H. White, representing the Admiralty, 
and Mr. Martell, of Lloyd’s.—[Lendon Colliery Guardian. 
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DEALERS IN MACHINERY AND SUPPLIES. 


Machinery. 


ARTLETT Machine Sip: os to 69 South 
.P.& 


Water street, near N. O Epes 
Mill Machinery of every description. Tele- 
phone 1123, Cleveland. O. 


OLL, WM., Mfr. of Light Machinery and 
Metal Patterns. 57 Center st., Cl’vI'd, O. 


HAFTING STRAIGTENERS, 
J. H. Wells, Tampa, Fla. 


E assist inventors to develop their in- 

ventions Brass, Copper, Steel and 

Iron work. Union Machine & Electric Co., 
Cleveland, O. 





Boiler Cleaner. 
ee ee eee 
66 | | OW to Keep Boilers Clean.’ A 96-page 

book mailed free by Jas. Q. Hotch- 
cian. 120 Liberty St.. N. Y. 
Flue Welding. 








S FIX’S SONS’ Steam Flue Welding Works. 
e Dealers in new and second-hand boiler 
pues, cor. Leonard and Winter Sts., Cleve- 
land, O. 





Wanted. 


Coe or those familiar with steam 

wanted for the Hine ELIMINATOR (see 
advertisement). Address Hine Eliminator 
Co , 108 Liberty St., New York. 


Sn Ne a ee ee 
AC wanted, for the Globe Automatic 

Injectors, also for Globe Double Glen 
Sight Feed Lubricator. Sent on trial to re- 
sponsible p:rties. For particulars, address, 
C. E. McCombs, 37 S. Water St., Cleveland, O. 


i Ee a a 
WAS Susta AND APPRENTICES to sell 

the best surface gauges, etc., big profits. 
Address G.G. Smith Columbia, Pa. 





GENTS for ,‘* Loetzer’s Hand-Book of 
Practical Rules and Tables for Machin- 
ists,” on lathe screw cutting, figuring speed, 
setting valves, finding horse powerl, etc., etc 
Fspecially written fur mechanics not tech- 
nically educated. Pricegcloth binding 50 cts. : 


Gear Cutting. 


ee es 
NEAR CUTTING, Gear Cutting Machine. 
Ready made and made to order. Send 
fifteen cents for our “Gear Book for 1892.”’ 
Lexington Gear Works Lexington, Mass. 


Boiler Makers’ Tools. 


sessment 

RED. A. RICH, 23 So. Canal St., Chicago, 

Ill, All kinds of Boiler Makers’ small 
tools, expanders, etc. 


Machinists’ Supplies. 


Sn TS oi PELE 
S W. CARD & CO., manufacturers of fine 

e goods, Taps, Dies and Plate. S.A.Smith, 
23 So. Canal St., Chicago, Western Agent. 


For Sale and Business Opportunities. 


Ce IEE OI IAT 
Ho SALE—A machine shop in Cleveland, 

complete for working ten men. Estab- 
lished over eight years. Plenty of work comes 
in. Splendid opportunity for one or two 
good machinists. Address, B. W. W., Scientific 
Machinist. 


NE-HALF Interest in Foundry and 

Machine Shop doing a good business. 

A very fine opening for a good machinist. 
John E. Warr, Atlantic, Ia. 


Rubber Stamps and Type. 


EE EEE OO A 
AYLOR BROS. & CO., Cleveland, O., man- 
ufacturers of Rubber Stamps, Type and 
Figures, Seals, Stencils, Steel Stamps, etc. 
Circular free. Taylor Bros. & Co., 82 Superior 
st. (Atwater Block), Cleveland. fake elevator. 


Brick Machinery. 
eee 
BS CARS, 48 Styles, of new and im- 


proved patterns. Walwerth Run Foundry 
Co., Cleveland, O. 


Castings. 


SRE 

ASTINGS for small and medium-sized 

vertical cugines: Humphery’'s Foundry, 
Bellefontaine, Ohio. 


H's grade stove plateand light gray iron 









: leather binding 75 cts. Address C. E. Loetzer, castings The Walworth Kun Foundry 
sath to this paper, Sayre, Pa. Co., £97-899 Empress St., Cleveland, O. 
ONGET the above too 
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—= » hard wood, 20 subscriber can| THES have a copy of our new TOOL Catalogue. A 
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Retail Price, $4.00, 
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is finely finished, 


has two sliding chanic’s Com- 


plete Library,” 






tills, handles, in. cloth ‘bind 
lock andkey,and | 2 “° oa 
sells for $4.00 pate wan € de- 
at etal ailed descrip- 


tion of which 
-—~ will be found 





elsewhere. This offer is entirely separate from, however, and must not be 


mixed with any other. Address, 


Publishers SCIENTIFIC MACHINIST, CLEVELAND, 0. 








IX CENTS will buy a Hack Saw 
+ Blade which will cut iron all day 


without ing, and on many kinds 
of work will do as much as $1 worth of 
files. Twelve cents will buy a butcher's 


saw blade which will cut bone four’ | 


weeks without filing. Both kinds are 
tempered by a secret process which en- 
ables them to do 5 times as much work 
as any Others in use. All saws marked 
with a star and bearing our name are 
fully warranted wherever bought. For 
sale by all hardware and supply dealers. 
in this country and Europe. 


Millers Falls Company. 
93 Reade Sts. New York 





“Sawyers ano (Mit MeN, 


Read Grandy’s book : “ Some Facts 
AsovuT Saws,” telling how to manage 
Circular Saws; also, a full detailed ac 
count of how to hammer saws of all 
kinds, illustrated with 16 cuts showing 
the process in all its most intricate 
_ branches. I have been offered $5.00 

by many a sawyer for this information. 

Now I send it in book form, post paid, 

on receipt of $1.00. Scribner’s Log 

Book and the above for $1.25. Would 
| refer you to Henry Disston & Sons, or 
| te American Saw Co., as to integrity. 
| Address, C. E. GRANDY, 
| NEWPORT, V7. 





sent express paid on receipt of $1.00 to any part of 
the world. Money paid for book will be refunded 
with the first order amounting to $10.00 or over. 
As a book of reference, information, etc., every 
person having occasion to use Tools should owna 
copy, even if they do not purchase their supplies 
from us. 


MONTGOMERY & CO,, 








OF Mechanics’ Tools and Supplies, 
| 
189 2. 


Register Letters con- 


{05 Fulton St., 


taining Money and 





Stamps. 





ARMSTRONG TOOL HOLDER. 


For General Lathe and Planer Work. 


Guaranteed 
Trial Orders 
to give 
Solicited. 
Satisfaction 





A PRACTICAL SUBSTITUTE FOR FORGED TOOLS. Adopted by 


many of the largest shopsin the country. 





From JOLIET Works, ILLINOIS STEEL Co i 
JOLIET, Feb. 4, 1892. | 


Messrs. Armstrong Bros. Tool Co., 


78 Edgewood Ave , Chicago. 
GENTLEMEN :—We are using the lathe tools we bought from you constant- 


ly and think without doubt they are the best tool holder that has come under 
our notice. It will certainly pay any machine shop to use them. 


Yours truly, 
CHAS. PETTIGREW, Supt. 








SEND FOR CIRCULAR TO——— 


ARMSTRONC BROS. TOOL CO., 78 Edgewood Ave. Chicago, Ill. 


Mention this paper. 


NEW YORK CITY. 


4 SCIENTIFIC MACHINIST, . 
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Instantaneous Electric Lighter, 


PRICE, $5.00, 
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‘FOR PARLOR, sary esha OR CHAMBER. 
® +—___— 


Electricity Generated by Chemical Action. A Handsome Ornament for Table, Mantle or Counters. 


HIS illustration represents our ELtectric LicHTER, and is one-half its actual size. It is complete 
T' in itself—requires no extra Power Wires or Connections. The current of Electricity is gener- 
ated by Chemica} Action. It occupies the space of but Six Square INcHES. The construction is 
simple in the extreme. It can be taken to pieces at will, and just as easily readjusted. A Child can 
Operate it. Simply by pressing the Centre Rod, the Current of Electricity is generated, and the 
light is instantaneous. 


ECONOM Y-—The material to charge the Battery can be obtained at any drug store at a 


cost of Ten Cents and will run 30 to 60 days. Any part canbe replaced ata cost not exceeding Ten 
Cents. Aside from its use asa aaentes this apparatus does away with the use of matches and the 
dangerousresults and disagreeable odors arising from same. We have taken especial care in the 
manufacture of these Electric Lighting Batteries, they are handsomely constructed in nickel plate 
and highly ornamental and will take a prominent place among the bric-a-brac of Reception Rooms, 
Parlors, Etc. a> Full directions and one charge for the Batter accom pony each apparatus. 

All orders for less than $20.00 must be accompanied by Postal Express Money Order or by Draft 
on New York. Goods shipped C.(). D. on receipt of Twenty per cent. (Remittances with order 
save return charges.) LIBERAL DISCOUNTS TO TRADE AND AGENTS. 


We desire reliable representatives in every State in the Union, and invite correspondence on the 


subject. BARR ELECTRIC MANUFACTURING COMPANY, 


(Incorporated under the Laws of the State of New York), 
17 and 190 Broadway, New York. 


ELECTRIC LIGHTING APPARATUS 








ARC AND INCANDESCENCE ELECTRIC LICHTINC, 
Brush Electric Plating Machines, Arc Lamps, Brush Electric 
Motors, Etc., Ete. 


The Brush Electric Company, 


CLEVELAND OHIO. 





‘Chapman Portable Forge Wks., 


BOX 279, 


WHITE PIGEON, MICH. 


“ Valve - Oleine. ” 


675° FIRE TESTS. 


ASTER MECHAN- 
ICS, Purchasing A- 
gents, Engineers and Prac- 
tical Builders of costly 
steam plants, locomotives, 
etc. will be pleased to know 
that a Lubricant is now 
produced of such extra- 
ordinary high fire test as 
to make it proof against the great heat to 
which it is subjected, and 1s therefore a 
PERFECT Lubricator where products of | 
lower grade and fire tests pass off at once; 
leaving the parts subject to wear, orgreatly 
increasing the consumption of oil. 
‘* Valve-Oleine”’ is product in the highest 
state of filtration, is of the greatest viscos- 
ity, is entirely free from all acids, and ab- 


solutely non-corrosive, and without doubt 

he fest und most. thoroughly reliable ff | FORREST SILVER BRONZE PACKING. 

Cylinder Lubricant now on the market, and 

will naturally lubricate 200 to 300 per cent ma Applied to any 

more than products of lower tests | ry box without 
@@-It is not only the best but the most disconnecting. 

economical lubricant. Steam,air and water- 


—MANUFACTURE— 


Double treadle and 
clutch Emery Grinder 
and polisher. Friction 
Clutches for foot ana 
hand power machines, 
Right or clutches for 
sale to manufacturers. 
A line of Portable 
Forges and blowers 
at special introduc- 
tion prices. 








Agents Wanted. 





Be 





Manufacture and sale controlled exclu 4 tight without theaid 
sively by of soft packing un- 
der highest steam 

TME pressure and piston 

. my velocity. Automatic, 
Reliance (i & Grease 60 : ay Acemits of excessive 
"y ; vibrations, mre pet 

aK —§— and crowding of ro 

Vt: does not bind, eco- 

Cleveland, Oo. = | == nomical, guaranteed 

Ft to outlast all other 

AGENTS WANTED EVERYWHERE @ a of packing. Used by 
Write for FULL PARTICULARS and the largest Iron 
our new CATALOGUE of large line of | Works, Steamships and Electric Light Compan- 
products. SAMPLES ARE FREE. | ies for years alloverthe world. Agents Wanted 


Kverywhere. References. 


No, 115 Liberty 8t.. NEW YORK, 





‘ESTABLISHED 1867. 


E, Harrington, Son & Co., 


Works and office: 


1500 Pennsylvania Ave., 


Philadelphia, Pa. 


Lathes, Planers, Drill Presses, etc. 
Patent Double Chain Screw Hoists, 
Overhead Tramway-Switch, etc. 








Gear Cutting a Specialty. 





The only paper furnishing full and authentic information on Electricity at the World’s Fair. 
THE 


WESTERN ELECTRICIAN 
seme WORLD'S FAIR, 


HANDSOME. SCIENTIFIC. RELIABLE. 


Would you becowe interested in all the different branches of the applied science of Electricty? 
Subscribe for the WESTERN ELECTRICIAN, the ablest electrical journal published in the world. 


Electric Lighting, Electric Mining, Electric Welding, 
Electric Telephone, Electric Telegraph, Electric Traction. 


All the news connected with the Electrical De- | Sample Copy, 10 cents ; three months, 75 cts. ; 
partment of the World’s Fair each week. six months, $1.50; one year, $3 co. 


PUBLICATION OFFICES. 
6 Lakeside Building, CHICAGO. Eastern Office, 534 Temple Court, NEW YORK. 


"duting Foot” LATHES 


and Power 

















Drill Presses, Shapers, Band, Circular 
and Scroll Saws. Machinists’ Tools and 
Supplies. Lathes on trial. Catalogue 
mailed on application. 


THE SEBASTIAN-MAY CO., 
North St, SIDNEY, OHIO. 
GENERAL AGENTS, _ 
Mention this paper. MONTGOMERY & CO., 106 Fulton St., WN. Y. 


FOR 
BEARINGS, SOLDERING IRONS, COMMUTATOR SEGMENTS, BRUSHES, 


or any place where wear is rapid, use only, 


TEMPERED cor PpPpr ER. 


made without alloys or blowholes. Three times the wear guaranteed. 


Eureka Tempered Copper Co., 


NORTH EAST. PA. 

































The Chair The most Succcasiul Lubricate: 
use. 
Cincinnati Cars VAN DUZEN'S PATENT 
Hamilton on LOOSE PULLEY OILER 
and Day used Pa ior the peat 7 en oad 
Dayton = : Trains ery should have cur @ thee 
Railroad Ser. 7s See an en ek 
is ecping Cars = ae ra 
the The on 
Night Near NEw x 
res ght | WATER FRONTS cosand arty acics aaj 
Line Trains y join 
P ing, suitable for Foundry, Rolling Mills- 

Running . between | Lumber Yards, or any large business demand, 
Pullman’s Finest Cincinnati, ing caret freight and railroad facilities. 
Pastecind Indianapolis est-Shore R. R. runs through it. Millions 
Safety Chicage, ot eniey hag "ise Hien ee 

€ sand. 80 a sites unsurpassed. 
Vestibuled St. Louis, hea barb? Aad sale—a bargain—by 1 Exec- 
oe On ince PHILIP VERPLANCK, Yonkers, N. Y 
Dining Cars, Detreit. 
between Chair Car DEAN'S PATENT AD JUSTABLE 
Cincinnati, Earth, between 
Indianapolis Cincinnati rs 
and and -mQuares. 
Chicago. Keokuk. 


BEST 
T-SQUARE 
LIMITED, MADE. 


For sale by dealers in all the principal 
cities. Circulars on application. To any 
person psec, address with six cents in 

stamps we will mail our descriptive cata- 
poxue together with one of our special ‘“PAD”’ 


Squares. JUST THE ARTICLE YOU WANT 
ON YOUR DESK. 
WM. M. MONROE, 
SOLICITOR & COUNSELLOR, @lty Hall, E.L. DEANE, Sole Manufacturer, 


Room 46. Holyoke, Mass. 
OT EEL 60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
Ordgshionds, Mockans Pie eels. ns. tock tives. 
STEEL CASTINGS of every description. iis 
Send forcirculars and prices to 
CHESTER STEEL CASTINGS 6CO., 
WORKS: OFFICE: 
CHESTER, PA.) 407 LIBERTY ST., PHILADELPHIA, PA. 


E.0. McCORMICK, General Passenger & T’c’t Agt. 
CINCINNATI, 9. 











FROM 1-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from blow-holes and of 
great atrengt . 

Stronger and more durable than iron forgings In any po- 
sition, or for any service whatever 
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The Pullman Palace Sleeping and Parlor Car 


Route. 


Elegant Reclining Chair Cars (seats free) on Day 
Trains, 

Direct line from Sandusky and all points East 
to Indianapolis anaes ity, Peoria. St. Louis: 
Kansas City, Omaha, enver, Portland and San 
Francisco. 


The only line which takes you th h 
great Gas and Oil fields of Indiana anid Ohi, ne 

Direct connections in Union Depots at all 
points, Through tickets and baggage checked to 
any points in United States or Canada, 

For further particulars call on or address 
H.c. PARKER, Cc. F. DALY, 

Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIG FOUR ROUTE. 

Effective Jan. 35. Depart. 

No. 17C., C. I. & St. L., S. W. Lt’d. ....# 402 a m 
No. 3 Columbus, Cin. & Ind. Ex...... 700a m 
No. 23 Cleve., Lorain & Wheel. Ex..... 615am 
No. 7Col., Cin. Ind. & St. Louis Ex...12 10 pm 
No. 27 Col., Mass. & Uhr’ville Ex...... oop m 
No. 9Col., Cin. & Ind. Ebx.......0.00......" oe p m 
ve. 


No. 8 Cin., Col. & Ind. Ex.........000.00..% 7308 M 





No. 26 Col., Uhr’ville & Mass. Ex...... 10458 m 
No. 12 Col., Cin. Ind. St. Louis. Ex...* 1 50 pm 
No. 24 Wheeling Ex........ wssghecasdveuseatee 63;0pm 
No. 2Columbus, Cin. & Ind. E«...... 745pm 


No. 18 Col., Cin., Ind. & St. L. Lt’d...% 120am 
Nos.3 and g will run to Cincinnati via 
Columbus. No. of leaving at 8 p. m., will 
have sleeper for Cincinnati and Indianapolis. 
Departures from South Water Street station 
five minutes later and arrivals five minutes 
earlier thanabove. 
No. 12 and 17 will not stop at South Water 


Street. 
*Daily; other trains daily except Sunday. 
CITY PICKET OFFICE, 3 SUPERIOR re 


Cleveland, Lorain & Wheeling R. R. 
In Errecr Nov. sth. 1890. 


Depart 
For Uhrichsvilie and Bellaire.............. 6:15am 
For CHEV]... .cccccsccccccccccscccovecseces — m 
ve 
From Ubrichaville.............cccccsscessssscees 15am 
From Bellaire and Uhrichsville.......... 6:20 pm 


J. F. TOWNSEND, 
GENERAL TRAFFIC AGENT 





CRINDSTONES. 


Large and Small, 
Coarse and Fine. 
Mounted and Unmounted. 
Send for Catalogue C. 


THe CLEVELAND STONE Co., 


36 Wilshire Bldg., 
CLEVELAND, O. 


VAN DUZEN'SSt* PUMP 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 
Always ready.All brass. Every Pump 
Guaranteed. 10 sizes. Capacity 










100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 
The VAN DUZEN& TIFT CO. 


(PUMP DEPARTMENT) 
CINCINNATI, O, 


STARKKETT’S | 


E:TOOLS:: 


I. S. STARRETT, 







Skilled mechanics 


prefer them. .. Live 





dealers sell them. . . 





Send for Catalogue. 















ATHOL, MASS., \. S. 4, 
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SOLID VESTIBULED TRAINS 


Through without change from 


LEXINGTON. 
CHATTANOOGA. 
BIRMINGHAM. 
CINCINNAT] | NEW ORLEANS. 
to ATLANTA. 
MACON. 
| JACKSONVILLE, FLA. 
[ST. AUGUSTINE. 


KNOXVILLE. 
HOT SPRINCS. 
ASHEVILLE. 
SPARTANBURG. 
COLUMBIA. 

, CHARLESTON. 


The Queen & Crescent Route is 
Shortest and Quickest to all of the 
above points. Through Sleeping 
Cars also run from 


| JACKSON. 
Chattanooga to (Suneverow 





Shortest Line 
to 





SHREVEPORT. 


Personally conducted Excur- 
sions to California every two weeks. 
For particulars address, 


D. MILLER, D. G. EDWARDS, 
TRAFFIC MOR., G. P. & T. A. 


CINCINNATI, QO. 





LAND-SEEKERS. 


It will be of interest to those contemplating set- 
tling in the Northwest, to know that the choicest 
farming and timber lands in Wisconsin are tribu- 
tary to the Wisconsin Central Lines. Settlers on 
these lands have all the advantages of healthful 
climate, good'market facilities, abundance of fuel 
and buil ing material, pure and sparkling drink- 
ing water, and other important benefits which 
cannot be enjoyed on the praries of the West. No 
droughts, no cyclones, no grasshopper plague 
and no fever and ague, Now is the time to select 
choice land at low prices. Wisconsin is consider- 
ed one of the most prosperous States in the Union. 
Located directly on the Wisconsin Central Lines 
in the State are thriving cities of Burlington, 
A abating Fond du Lac, Oshkosh, Neenah, 
Menasha, Waupaca, Stevens Point, Marshfield 
Chippewa Falls, Eau Claire, New Richmond and 
Ashland. ; 

For tickets, time tables,maps and full informa- 
tion apply to T. D. Campbell, D. P. A. Wiscon 
sin Central Lines, Cleveland, O, orto Jas. C. 
Pond, General Passenger and Ticket Agent, 
Chicago, Il. 


= TE IN DS. 


m.D. & L. L. LECCETT, 
Attorneys at Patent Law. 


patents obtained in the United Ststes and 
ip Poregin countries, 
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WEISBROOT Ci 


Center Crank Engine. 


BEST MADE. 


LOWEST PRICE, 


GM BAG UE tess ent vasevaseevidoaatd edoesineencvesiarnesscberte S82. 
5’x6/—5 H. P......... 90.00 
RO Ble Ben ccascrstusscrospatticias wasooranessiesderstebennes 102.00 


THE CLOBE MACHINE WORKS. 


137-139 W. Second St., CINCINNATI, QO. 








Double, Single, Mori-~- 
zontal, Multiple 
~. Automatic 
Pavey, ' *.\>= Specing, Htc. Htc. 
== sua — Mention this paper. 


The Long‘ Allstatter Co.,""" 


Manufacturers of 
Power Punching 
—AND— 


Shearing Machinery. 
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ion of C. W. Richards, alipractical draftsman of 


Open the entire year. Under the su 


a2 years experience. Careful private instruction to each pupil. Write for 


e J. N, 


Manager, 90 Eucli 


WY ; 


rticulars 


d Ave., Cleveland, Ohio. 





TWO BOOKS | 


—FOR— 


Foundrymen. 


AMEnICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Moulder’s Text-Book 


Being Part II of American Foundry Practice 


Presenting best methods and original rules 
for obtainin , sound, clean crstings, and 
giving detailed description forms ing moulds 
reqriring skill and experience. 

Alsocontaining a practicaltre ise upon the 
construction of cranes and cupe.as, and the 
melt of iron and scrap steel in iron 
fourdriesa. Hither of the above books will be 
sent by mail, postage paid, $2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 





i Ge you want to keep posted on the keenest 
spurts of original genius expurgated ju- 
diciously and innumerable foretastes of heav- 
en enjoyed by each patron resuscitated with 
expedit on for a nominal compensation of $1.00 
subscription per year for a forty-eight column 
all home printed mechanical inventive alumi- 
nated scientific journal. Vol. III. with the 
Agents’ Call free; published the 1st and 15th 
of each month, together 50,000 copies. Test 
Advertising 1 cent per word. The Agents’ 
Call is a fearless amateur journal, chuckfull 
of Bonne straight tips for bread winners 
and advertisers. Two papers one year with 
two pure Aluminum souvenirs containin 
the Lord’s prayer for only §1. Address TH 
AGENTS’ CALL PUBLISHING CO., Newport, 


Ky. 


Electrical Specialties. 


UY your electrical specialties nom F, 

Rogers. Look at these prices : 1-16 H. P 
x10 volt motor with resistance lamp only $11.00 
Electric bell outfits, $2.00 to $3.25. Six-candle 
power electric lighting outfit complete, only 
$8.00. Send stamp for circulars. 


J. F. ROCERS, 


Successors to the Standard Novelty Co., 
Ravenswood, Ml, 


PENSIONS. 


MILO B. STEVENS & CO., 


ATTORNEYS & SOLICITORS. 

3 years army service; 26 years practice 
The Arcade, CLEVELAND, 0 

Main Office, WASHINGTON, PD. C. 


ACENTS WANTED ON SALARY 


or commission, to handle the new Patent 
Chemical Ink Erasing Pencil. The quickest 
and greatest selling novelty ever produced. 
Erases ink thoroughly in two seconds. No 
abrasion of paper. Works like magic. 200 to 
soo per cent. profit. One Agent’s sales 
amounted to $620in six days. Another $32 in 
two hours. Previous experience not neces- 
sary. For terms and full particulars, address, 
The Monroe Eraser M’f’g Co., La Crosse, Wis. 


X 243. 











Vatley Railway. 

For AKRON, CanwrTrox AND MaRruTra. 
Depot cot South Water Street. 

Depart. Arrive. 

Valley Junction Mail.........*%7 25am “S4opm 

Chicago Express ........ cose 98 35. 8M *I000 PD m 

Marietta sccccccescccee fll ISAM (235 Pm 

Balto. & Wash. 


ogre pea don 190 25 & m 
Cleve. and Canton pm 78 20a m 
*Daily. tDaily, except 8u ; 


I. T. JOHNSON, J. B. VEN, 
Gen. Supt. Gen. Pass. Agt. 





Elevators, 
Dumb-Wait 
Hatchwa 
Out ard 
Portable Ho'stirg 
Machires, Etc. 
Quick and easy running. 
Cheap, Strong, Durable 





Bend for catalogue. 
ENERGY MFG. CO., 
Phiisdelphia Pa 
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Turret Machinery Cheap. 


No. | !x Screw Machine with back gears 
and power feed to turret. 
















Easthampton, Mass. 


New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages The speed can be instantly PA 
changed from o to 1600 without stopping or shifting belts. Power nT s 


ae 


applied can be graduated to drive with equal safety the smallest) (iis . 
or largest drills within its range—a wonderful economy in time & Hf: 
and great saving in drill breakage. Send for catalogue. “i 


w. F. & JOHN BARNES COMPANY, | ae 


Sd es 


Patent Machinists’ Tools | iio. fi ~fieae 


Radial Drills, a 
Lathes and oi ase \ 


Fly Wheel Pumps. 


No. 5x Screw Machine with Automatic 
Chuck and wire feed. 


No. 2 Monitor Brass Lathe. 


Above machines have never been used except as 
show machines in New York and Philadelphia 
stores. Write for discountand prices. Will 
sell cheap for cash as we want the room. 


Jones & Lamson Machine Co. 
Springfield, Vt., U. S. A. 


An Encyclopedia of Useful Tech- DIETZ. GANG & CO MPANY. 


nical Knowledge. 


A Great Labor, Time, and Money Saver for 
Practical Men. 


RECENTLY PUBLISHED. 
Price, $2.00. 


“ 





MANUFACTURERS OF 







Free of postage to any address in the world. — 
| PATENTED. 
| Se pere: ae With New and Valuable Features. 9 
THE Specialty. MAb DRL eAie Feu 


English 2 American Mechanic, 


AN EvVERY-DAy HAND-BOOK FOR THE 
WoORKSHOP AND THE FACTORY. 
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fitted with a governor which is most sensitive in its action, controlling the 
“engine under varying loads so that there is practically no change whatever. 
‘In the speed. In the design all parts liable to derangement through at- 
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The engine shown in the accompanying illustration is of the high. 
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NEW AUTOMATIC ENGINE. 
eed, automatic, self-contained type, and is built by J. H. Ewen Manu- | tempts at adjustment by unskilled engineers have been avoided. The 
«turing Co., Ridgway,Pa. It is solidly built, well proportioned, fitted | general appearance of the engine is shown in the cuts on this page, the 
ith balanced slide valve, solid piston, jacketed cylinder and heads, and }. (Continued on page3.) 


STEAM PUMPS.—III. 





BY J. C. SMITH, M. E. 


In our last article the method of computing the capacity of a single 
pump was dwelt upon, and the diameter of the water piston to deliver a 
certain amount of liquid, in a given time, was obtained. It would now be 
in order to find what diameter of steam piston is required to force this 
liquid toa certain height. 

Let us assume that in the example of the previous article, the pump is 
required to force the liquid a height of 230 feet, and with the steam press- 
ure of 60 pounds to the square inch. 

Now, it was found that in order tomove 200 barrels per hour, at a pis- 
ton speed of 100 feet, it required a piston 63” in diameter; or one whose 
area 1s equal to 32.7 square inches, and it is now required to find the static 
pressure exerted by this column of 230 feet upon the water piston whose 
diameter is 634”. 

It was demonstrated in the first article of this series, that a column of 
water 33 feet in height and 1 square inch in cross section, is equal toa 
weight of 14.7 (14 7-10) pounds; therefore, the pressure per square inch 
on a column of water 230 feet high will be equal to 14.7 pounds multiplied 
by the number of times which 33 feet is contained in 230 feet; that is, 
230 -i- 33 = 6.97, then 6.97 X 14 7 pounds = 102.5 pounds, or approxi- 
mately 103 pounds, which is the pressure per square inch of a column of 
water 230 feet high upon the water piston. Since the area of the water 
piston is equal to 32.7 square inches, the total pressure on water piston will 
be equal to the product of the pressure per square inch by the number of 
square inches, or 32.7 X 103 = 3,368 pounds total. 





It should be remarked here that the specific gravity of the liquid 
should be known, at least, approximately; for in some cases it would 
make a great difference in pressure from that already calculated. 

The specific gravity of a substance is the comparison of the weight of 
a certain volume with that of an equal volume of pure water, and is repre- 
sented by the number of times it is as heavy as the volume of water. 

Thus the specific gravity of alcohol is .79, or about 8-10 as heavy as 
water, which would make the pressure of the column equal to 3,368 x 8-10 
== 2,694 pounds; the specific gravity of sulphuric acid is 1.84, or 1 84-100 
times as heavy as water, which would make the total pressure in this case 
equal to 3,368 X 1.84 == 6,197 pounds, which would be the pressure total 
if the hquid to be moved were sulphuric acid. The cases are simply used 
for illustration and rarely if ever occur, but still it is well to know approxi- 
mately, at least, the specific gravity of the liquid to be moved. 

Since we have found the static pressure (pressure of rest) to be 3,368 
pounds, it follows that, in order to sustain this pressure on the water pis- 
ton, the total pressure on the steam piston must be equal to it; and, in 
order to set this column of water in motion, and to overcome the friction 
in the stuffing boxes, piston packing, etc., as well, an increased pressure is 
necessary, and in order to accomplish this safely 25 per cent. or 1{ of the 
total pressure is added to the total pressure itself, which in this case would 
be 3,368 + 842 = 4,210 pounds, which must be the total pressure on the 
steam piston. 

Since the pressure per square inch on the steam piston is 60 pounds, 
the ntimber of square inches required in the steam piston to give a pressure 
of 4,210 pounds will be 4,210 -- 60 = 70.1 square inches, which is equal, 
approximately, to the area of a circle whose diameter is 914”; therefore, 
the diameter of steam piston required is 914”. 

The dimensions of the single pump required to force 200 barrels of 
water 230 feet high, per hour, at a piston speed of 100 feet per minute, 
with a steam pressure of 60 pounds, are 914” steam cylinder, 634” water 
cylinder by whatever stroke which is the most acceptable, which in this 
case would be about 12”. 

These computations refer to single pumps only, although when duplex 
pumps are considered the same computations are applicable, remembering 
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that the duplex pump is but really two single pumps placed side by side. 
The area of the water piston would therefore be reduced by nearly one- 
half, the steam piston also being reduced accordingly. 

A duplex pump, whose water pistons are equal in area to that of a 
single pump, cannot deliver twice the volume of water as the single pump 
at the same piston speed, as in the peculiarity of the duplex motion, one 
side makes its stroke and has a short period of rest, until the other side 
changes the direction of motion, while in the single pump the change in 
direction of motion is accomplished at once without rest. 

The accompanying cut is an excellent representation of a duplex 
pump, in which one side is shown in section: A representing the steam 
cylinder, B the steam piston, C the piston rod, through which the pressure 
on B is transmitted to the water piston. From the cut it will be seen that 
there are two pumps side by side, in which the steam cylinders have ore 
steam pipe in common together with but one exhaust. 

It will also be seen that the steam valve D is driven by the valve stem 
H, which is connected by means of a link to the rock shaft G; to the other 
end of the rock shaft G, the rock arm F is fitted, the lower end of which 
being attached to the piston rod of the pump on the opposite side, the 
same valve connections are also made from the steam valve of the opposite 
side to the piston rod of the side shown in section. 

The object of this method of connection is to overcome the difficulty 
of moving the steam valves D at the dead points of the stroke, and which 
was dwelt upon, in the previous article, on single pump valve motion. 

In the duplex pump the difficulty is overcome as follows: 

When the piston B of the side in section is in motion it drives the arm 
of F, which drives the steam valve of the opposite side which has reached 
one of its dead points and is unable to move until its steam valve is thrown. 

The piston B moves on carrying the steam valve of the opposite 
pump with it, until sufficient steam is admitted to start the pistcn on the 
opposite side, which then carries the rock arm F with it, and moves the 
valve stem G with it. 

The piston B, of the side in section, still moves on, until it reaches 
the end of the stroke, or its dead point, where it remains with steam port 
A open, until the piston on the opposite side has moved sufficiently far 
to close the port A on one end and open it on the opposite end. The 
piston B of the side in section then starts in the opposite direction, ard 
through the rock arm F, moves the steam valve of the opposite side; the 
opposite piston has, by this time, reached the end of its stroke, and 
remains at rest, waiting for its sister side to throw the steam valve, ard 
start off in the opposite direction, which it does and passes on In 1's stroke 
until the end is reached. Here it remains, until the rock arm F, con- 
nected with the piston of the opposite side, shif's the valve D, star.ing the 
pis‘on B back in the opposite direction. 

In all cases, the crank shaft G has a lencth of moiion greater than ts 
necessary to move the steam valve D, which needs a mo‘iun but twice as 
great as the width of the port @. In order that the valve may move no 
greater distance than this, lost motion is left between the nuts on the valve 
stem H, and the lugs of the valve LD. which is equal to the difference 
between the mouon of the rock shaft G and the necessary motion of the 
steam valve [). 

In set ing the steam valve of the pump, move one side of the pump 
until the piston B strikes the cylinder head, then readjust the nuts on the 
valve stem H, sothat the steam valve on the opposite side leaves the port 
a, full open; then move the piston B of the same side back to strike the 
opposite head, and move the other nuts on the valve stem H, until the 
opposite port 2 has full opening. Go through the same operations with 
the other side, taking care in all cases, that the travel of the valve is suff- 
clent to give a full port a, and no more. 

It will be noticed that there are two ports at each end of the steam 
cylinder, while the steam valve D has neither inside nor outside lap. It 
will also be noticed that, when the steam valve D is moved to the right, the 
left hand port @ is uncovered, admitting steam to the left hand face of the 
piston B, and forcing it to the right; the left hand port 4, isclosed. On 
the right hand end the port ais closed, while the right hand port 4 com- 
mupicates the right hand end of the steam cylinder A with the exhaust 
port d; that is, the outer ports @ a, are used for admitting live steam to the 
cylinder A, while the ports 4 4, are used to allow the enclosed steam to 
escape into the exhaust. 

After the steam piston has passed so far as to cover the port 4, no 
more exhaust steam can escape; and, being imprisoned between the piston 
and the cylinder head, it serves as a cushion, keeping the piston from strik- 
ing the head of the steam cylinder. 


Pror. SToKEs, of London, has lately demonstrated in an ingenious pro- 
cess of experimentation the long-supposed presence of suspended matter in 
flame, which has been a much discussed question among chemists, some 
holding to one theory and some to another. According to Prof. Stokes, 
the way this is optically proved is to condense sunlight on the flame, and 
the light is then scattered by the solid particles in an extremely thin layer, 
both where the beam enters the flame and where it leaves it; it is polar- 
ized in the flame of reflection. An interesting as well as singular fact is 
here exhibited, namely, that this effect is not found in all flames. It is 
found to be absent, for instance, in that of a Bunsen flame tinged with 
burning sodium ; and in this case according to Prof. Stokes, the fact is due 
to the sodium being in the form of vapor instead of particles. 
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De-Magnetizing a Watch. 
EDITOR SCIENTIFIC MACAINIST: 

I received your paper and books and they have gone far beyond my 
expectations. I owe you many thanks for them. 

In looking over your last month’s copy, I noticed a question about 
de-magnetizing a watch. There are two ways that I know of. One is by 
holding it halt way between the field magnets (on the same side of arma- 
ture) of the 4ze brush of a dynamo, and the other is by hanging it over and 
very near a transformer for the effect of the alternating current. 

The former way will take less than a minute, but with transformer 
perhaps half an hour. F,. A. MayHEw. 





What Helped Him Out. 
EDITOR SCIENTIFIC MACHINIST : ' 

Reading the article of F. A. W., P———berg, in your issue of April 
15th, reminds me that I had a case of the same nature, but my engine is 
a Corliss, while his is a slide valve. You do not give a remedy for him. 
Now, let me state how I fixed mine. I took out the valve, mixed tallow 
with plumbago, put a good coat on the valve, rubbing in well by hand, 
put valve back in valve chamber, unshipped valve rod, worked valve for- 
ward and backward for a few minutes, turned on a very little steam, kept 
working for a few minutes longer, then shipped up and let her go, and I 
have had no trouble since. F.L 





Shall the Engine Operator not be called an Engineer ? 
EDITOR SCIENTIFIC MACHINIST : 

I would call a man who understands the running and construction of 
an engine, an engineer, as I consider that to him only belongs that title. 

In the Spanish language, which is a good deal similar to the French, 
the stationary engine and locomotive are called ‘‘la maquina” or ‘‘ maqui- 
na de vapor,” and the operator is called ‘‘el maquinista.” That is prob- 
ably the reason French engineers are called machinists. 

The professional man or civil engineer is called ‘‘Ingeniero.” The 
word, I think, is derived from the Latin ‘‘Ingenio,” meaning mental 
power, or genius. 

Now, if we have a machine called an engine, let us call the operator 
and builder, a mechanical, locomotive, or stationary engineer. If there is 
any change necessary the professional man should stand it, as he works by 
his ‘‘ Ingenio” or ingenuity—and may never have seen an engine. Call 
him an Ingeneer, which sounds a little Irish, but will be none the worse 
for that. SALEM VIRGINIAN. 





A Defense is it, or Vindication ? 

EDITOR SCIENTIFIC MACHINIST : 

I do not, as a rule re write, and seldom discuss tangled problems, but 
M. C. Mac. is ‘‘in it,” and has gotten myself and I do not know how 
many more in it, also. The gauge tester to which he refers is not elegant, 
but it is practical and perfectly reliable and accurate—and cheap—four 
desirable qualities. I use a pump for obtaining pressure, but the tester may 
be attached to a working boiler and the gauge tester without removing it— 
proceedings which often makes a new siphon necessary. His device is very 
neat—it looks well, and if it is set up perfectly plumb, the weights adjusted 
centrally, and the piston a good fit, it will be accurate. Its drawback is 
in the failure of any of these particulars, and in the small piston which 
equals a square half inch only. If the machine is not plumb or if the 
weights overhang, the friction will be excessive, and as the ratio of the 
gauge and piston is four to one, then five pounds friction on the piston 
would make the gauge show 20 pounds less pressure than it should. 
Presume M. C. Mac. means a gauge should register 40 pounds, instead of 
50, with a ten-pound weight on the tester. But the air in the boilers is 
not considered. If my memory does not fail me, I believe I advised 
lifting the safety valve to test its working condition and to remove the 
vacuum, that the gauge cocks might indicate the water level. My obser- 
vation has long since taught me that water will boil quicker without, than 
with a pressure upon it. Steam does not come till water boils. Hence 
the sooner it can be started to boiling and the water circulating the quicker 
steam can be raised. That is the sole object in letting the air pressure out. 
It may be a fancy, but I delight to encourage such fancies. 

Epwin Woopwarp. 


A SUBMARINE CRAFT. 





The Cleveland World printed recently a dispatch from Detroit stating 
that Mr. George C. Baker’s submarine boat had been given a trial and was, 
in a great measure, a success. The New York Herald gives the following 
interview with the inventor, and a description of the novel craft: 

‘* A few years ago,” said Mr. Baker, ‘‘after a long illness, I went to 
the Pacific coast to regain my health. At San Francisco I was much inter- 
ested in the harbor, with its constant stream of incoming and outgoing 
vessels, and on investigating the forts and the means of harbor defense I 
found them wholly inadequate for war purposes. In a few hours hostile 
war vessels could do untold damage tothe city. While standing on the 
coast one day an idea came to me—not merely an idea that a torpedo boat 
should be constructed, but also the design upon which it should be built. 
Though it was some time before I began actually to work out my theories, 
I never forgot the almost revelation that came to me on the coast.”’ 

Mr. Baker constructed a small model which worked satisfactorily, and 
in December, 1889, he let a contract for his submarine boat to the Detroit 
boat works of Detroit, Mich. The work of construction was necessarily 


‘conning tower, oil being used as fuel. 


slow, as everything was new and experimental. Sometimes months would 
pass without visible progress, but all this time suggestions were being made 
and worked upon. 

The chief delay was in the motive power, which had to be adapted to 
untried conditions. Mr. Baker came over from Chicago as often as possi- 
ble to superintend the work and finally, after nearly two years, the hull, 
which then contained nothing but the boiler and engines, was launched at 
the foot of Orleans street, Dctroit, last October. 

Then came along delay. Arranging the motive power and other 
machinery was tedious work, everything having to be made to order. 
People who had called the boat a piece of folly when it was launched now 
predicted that it would never be moved from its dock. In time the boat 
was given a trial with stezm power, being able, of course, to sink no 
deeper than the height of the smoke stack. Under these restricted condi- 
tions the trial was a success. 

The hull of the boat is 40 feet long, 14 feet deep and 9 feet wide; it is 
built in perfect curves, and a horizontal cross section shows a perfect ellipse. 
The hull is constructed of oak sections, 6” thick, laid with broken joints. 
This skeleton-work is covered with waterproof cloth, and is then planked 
lengthwise with 1” oak, the structure being capable of standing a pressure 
of 75 pounds to the square inch. 

On top of the hull and directly in the center is the conning tower, 15” 
high, supplied with thick glass lights. The tower is fitted with a water- 
tight cover, through which entrance to the inside of the boat is obtained. 
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LONGITUDINAL SECTION OF THE BOAT WHEN SUBMERGED. 


G—Oil Tank. 

H—Boiler. 

I—Smokestack, drawn down for submarine 
navigation. 


A—Conning Tower, wheel and Levers. 
B—Air Pipe. . 
C—Dynamo and cas 
cones erty wal Ballast J—Rudder 
ents for Water : _ - 
F_Pig. Pron ‘Ballast. K—Shaft for Propellers. 


In the rear of the conning tower is the movable smokestack of telescopic 
structure. About the same distance forward of the center is an alr pipe 
through which the air is drawn by means of a powerful electric fan. The 
smokestack, conning tower and air pipe are surrounded by a light iron 
railing several inches above the water line at which the boat usually floats. 

On entering the boat through the conning tower one finds directly 
under the conning tower a platform for the pilot, who controls the wheel 
that steers the boat and also the levers by which is manipulated the ma- 
chinery that causes the boat to descend or to ascend. The deck proper ts 
three feet from the bottom. The space beneath the deck is fitted with 
bulkheads, separating it into compartments which can be filled with water. 
There is also stored the necessary ballast. Water is let in from the bot- 
tom when the boat is to be submerged. On this deck are the boiler, 
engine, dynamo and batteries. 

The Roberts marine boiler of 150 horse-power is located astern of the 
The engine is of acommon marine 
build of 60 horse-power. The motor, placed directly under the conning 
tower platform, was especially constructed by the Jenney company. When 
not being used torun the boat it can be utilized as a dynamo to charge 
the Woodward batteries. There are 234 cells, divided into four series, 
capable of giving a force of 50 horse-power for four consecutive hours. 
The boat is thus equipped with a double motive power. When on the 
surface steam power is used. In submarine navigation, however, electricity 
is brought into service. The same cells that furnish the power also supply 
the incandescent lights, and by means of a powerful search light even the 
surrounding water can be illuminated. 

The general shape of the boat is Mr. Baker’s own idea, but its unique 
feature lies in the propeller shafts. The propellers are on cross shafts and 
are connected with the engine shafts by mitred gears. The whole works 
in amovable sleeve controlled by a worm gear by which the pilot can 
deflect the propeller shafts from the horizontal to the perpendicular at will. 
Mr. Baker’s invention lies in the general construction of the propellers, 
which are situated exactly amidships at the sides of the boat. When the 
propeller shaft is horizontal the revolving wheels send the boat forward or 
backward. As the angle of the shaft is elevated or depressed the propel- 
lers carry the boat down or up at an angle corresponding to the angle of the 
shaft. At the same time the peculiar shape of the boat’s hull keeps it per- 
fectly horizontal and prevents its nose from running into the bottom. 

George C. Baker, of Chicago, the inventor of the submarine boat, was 
born in Cook county, Ill., December 21, 1844. Atiy years of age his 
his parents removed to Polk City, Ia., where he lived unul July, 1862, 
when at 17 years of age he enlisted in Company B, Twenty-third lowa 
infantry. He served through the war until his regiment was mustered out 
at Harrisburg Tex., in September, 1865. Returning to Polk City he was 
married in 1867 to Miss Mary Robinson. Of their children only one— 
George, a student at Evanston—is now living. 

In 1873 Mr. Baker moved to Des Moines, and served four years as 
county auditor. In 1877, with others, he organized the Baker Manufact- 
uring Co. 





Ir is now generally held by electricians that the principle of the aurora 
borealis is the same as that shown by the Geissler tube, in which electricity 
is discharged through ratified air. 
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and experiments, PJain or brief descriptions of how difficulties have been over- 
come, how economy has been effected and how progress has been made are 
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CLEVELAND, OHIO, May 15, 1892. 


b@r-The Cleveland News Company will supply the trade with the 
SCIENTIFIC MACHINIST, through the regular channels of the American 
News Company. 


We have some very excellent articles, covering a wide range of sub- 
jects, in preparation for the ScienTIFIc MACHINIST. Some of the papers 
announced early in the year have been slow in coming, but the Summer 
months’ numbers will be rich in mechanical information and thought, and 
some new and novel features are expected to be inaugurated in the Fall. 


Mr. Epwin Woopwarp’s ‘‘ Hints to Engineers” have now reached 
the tenth paper. Those who have followed them closely will acknowledge 
that the series has been most instructive and valuable. Mr. Woodward has 
not yet finished these papers. 


NEW CATALOGUES. 


The catalogue recently issued by Montgomery & Co., 105 Fulton St., 
New York, is the most remarkable volume put in print for some time. It 
is a very complete catalogue of tools, containing over 700 large pages and 
between 3,000 and 4,000 illustrations. Any mechanic, manufacturer or 
jobber will be able to get more practical information of advantage to him 
from it than from any other book of the same size we know of. It is hand- 
somely bound in substantial cloth, is strong and very durable, as such a 
work should be. There have been many callers at our office to see it, so 
favorable has been the report of all who have examined the copy sent us. 
Catalogues are very costly. Dealers carrying as large a line as Montgom- 
ery & Co. seldom endeavor to give a catalogue circulation beyond a circle 
of large buyers, although the value of a first-class machinery or tool cata- 
logue has long been recognized. The novelty in regard to this catalogue 
is not only the completeness and remarkable practical value of it, but also 
the plan of its publishers to give it universal circulation—a thing we can 
not remember to have been done before. This immense volume is offered 
for sale by the publishers for $1, with express charges paid. It will cost 
them not less than 50 cents more than they get to place it in the hands of 
the purchaser, for they can scarcely manufacture the volume for $1. And 
this is not all. Every purchaser has the opportunity of getting the price he 
paid for it back easily, for any one who buys a book will have the dollar 
refunded him upon sending to the firm an order for $10 worth of goods or 
more. Every mechanic or manufacturer can thus very easily get one 
of these magnificent books free, for if he does not want any goods for a 
time, some of his friends will be glad to avail themselves of the information 
contained in the book, and to order from this firm. It should not be sup- 
posed that it is in any sense a book that tends to throw trade to the house 
that published it to the disadvantage of the buyer. Every one should have 
a copy, even if he does not and cannot buy of Montgomery. It is a com- 
plete list of tools of every make. By it onecan see from the illustrations 
what there is in the market, and can order much more intelligently. When 
a tool is wanted one can turn to the pages containing the makes, price 
and other details of such tools and will learn from the information given 
just what will meet his wants. There is nothing like it in print for general 
distribution. Every one having to do with machinery or tools should 
jump at the chance to get two or three hundred catalogues combined in one 
handsomely gotten up book for $1. When a comparatively small purchase 
makes it come absolutely free, the inducement is irresistible. Montgomery 
& Co., 105 Fulton street, New York City, is the address of the publishers. 

The last book catalogue from Theo. Audel & Co., 91 Liberty street, 
New York, is very complete. The list of mechanical and scientific books 
is considerably increased. It is a handy pamphlet to possess, and any one 
can get a copy by simply addressing the publishers and requesting one, as 
it is sent free. We desire specially to note one work found therein— 
‘‘Maxims and Instructions for the Boiler Room.” This is a work of 
great value to any one having charge of boilers. It is described in the 
catalogue. Address Theo. Audel & Co., 91 Liberty street, New York. 


MACHINIST. 


(Readers are invited to use this department. All questions on mechanical and 
ecientific subjects of a pra-tical nature and of general interest will receive attention. The 


writer must give his name in full, but nothing that may identify him will be published with | 
a question if he requests his name withheld. It will give the editor pleasure to assist,through 


thiscolumn, allreaders, if possible, and he cordially solicits practical queries.) 


(366.) D. J. Crain, West Superior, Wis., writes: ‘‘ Please be so 
kind as to inform me through ‘ Questions and Answers’ column, what is the 
most scientific way of finding the dead center on a horizontal or vertical 
engine.” 4A,—When the cross-head is 1” from the end of the stroke, 
tram it, also the fly-wheel. Turn the engine over center and back until 
the tram at the cross-head comes into center punch mark again, then mark 
the fly-wheel as before. Divide the distance equally between the marks 
on the fly-wheel, then turn the engine over until the tram comes to this 
mark—which is the dead centre. 


(367.) J. S. DeGroff, Burlington, Kan., asks: ‘‘ What is the 
amount of coal (Western lump) used per H. P. on a Corliss engine, and 
how many pounds of water are evaporated for each H. P.” 4.—From 
six to eight pounds of water will be required per pound of coal, and about 
30 pounds of water per H. P. 


368.) Louis Adamson, Brookings, S. D., writes: 1. ‘‘I ag rynning 
a 14'x42” Reynolds Corliss engine making 85 turns a minute and non- 
condensing. How should the valves be set to get the best result? 2. 
Where should the feed water be delivered in a steam boiler? 3. Can a 
bull-ring on a piston head be parted on one side and a key put in to 
expand it to the cylinder? 4. What is the size of the cylinder on a steam 
engine indicator? Please tell me the right size. 5. How far should the 
grate bars be from the boiler in a furnace, when the boiler is arched in 
brick, length of boiler 16 feet and 54” diameter.” 4.—1. The valves 
should be adjusted with an indicator, as it isthe only correct way. 2. This 
depends on the style of boiler and setting. The feed should go into the 
coldest part of the boiler. 3. No bull-ring nor piston head should be 
expanded to fit the cylinder. The packing rings are for this purpose. 4. 
Exactly 34” in diameter. 5. Grates should be from 25” to 30” from the 
boiler. 


(369.) F. W., Reese, Mich., writes: ‘‘I have a 10 H. P. threshing 
engine of the Stillwater make, which is in a small feed mill, and it seems 


impossible to keep the tubes tight. This rig, as well as others of the same 
make and size, has done the best of work while out threshing, but on put- 
I then expanded them 
and calked them down, as I have done with many other tubes before, and | 


ting it in the mill the tubes commence to leak. 


made them tight. But in a short time they were -leaking again. I went 
over this ground several times with the same result—they would soon get 
to leaking again. I then took out all the tubes and replaced them by 


entirely new ones and took pains in putting them in, but in one week they 
The 
well is on a low piece of land and after a rain the boiler will foam terribly 
Could you give the reason for the trouble I have, or sug- | 


were leaking again. The water seems all right and of a soft nature. 


for a few days. 
gest aremedy? At times the tubes will all tighten up of their own accord, 


then commence leaking again.” .4.—There may be scale on the tubes 


and tube sheet, or you may be pumping water into the boiler or in tubes 
before it is sufficiently heated. 
heated before going in, we would then suggest that you put copper fer- 
rules on the ends of the tubes. 





If your feed enters the leg of boiler and is 


This may, we think, overcome the diff- 


culty. Sometimes water is supplied to a well by a stream, underground. | 


This may be good water for the boiler, but when a heavy rain comes, per- 
colation may bring into it chemicals from the soil that will render it very 
injurious. You might improve it on such occasions by putting soda in. 


(370.) W.G. Bates, Pittsburgh, Pa., writes: ‘‘I would like to 
know what the counter-bore of a cylinder is. I have heard a good deal 
about it, and suppose it is proper for me to ask the question, even though 
I display ignorance thereby of which I should be ashamed. But I am a 
young engineer, and want to learn.” 


inch larger than the bore between the ends. 
would form a shoulder. 


It is also of use in properly lining an engine. 
(371.) ‘‘ Inquirer,” Auburn, N. Y., asks: 


A.—The counter-bore of a cylinder | 
is the bore on each end of a cylinder from one-sixteenth to one-sixth of an | 
The oscillation of the piston | 
in a cylinder wears the cylinder walls, and if the bore was even, the wear | 
But the piston passes over the counter-bore, into > 
the wider diameter, and the walls are thus worn down perfectly even. 


‘¢ What is the difference 


between the half-moon and the crab-claw valve gear in a Corliss engine?’ 
A.—The crab-claw, or old style valve is opened towards the cylinder | 
center, obstructing the passage for supply, thus driving, or forcing the steam | 


around the valves. This was long regarded as an objection. 
moon valve opens in the opposite direction, or away from the center of the 
cylinder, leaving an unobstructed passage into the cylinder for the steam. 


(372.) J. W. M., Quincy, IIl., writes: 


The half- | 


‘¢ How is the horse-power | 


of an engine determined? If any high mathematics occur, tell me how to | 
get through them and greatly oblige a subscriber and constant reader of | 


your paper.” 


A.—The rule is to multiply the area of the piston face in © 


inches by the average pressure in the cylinder, and the result by the feet | 


traveled per minute by the piston, and divide by 33,000. 
mathematics in such a problem that might bother any man of limited educa- 
tion would be the determining of the number of square inches in the face 
of a piston. To enable one who can not figure out this, to calculate the 
horse-power of an engine, we give below the area in inches of circles from 
4 to 40 inches in diameter. We have omitted the fractions of an inch 
below eighths. To determine the area in inches of the piston, which is 


The only | 
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We have a new book - to give away for a limited 4 


timé. ‘‘Ways and Means,” described below, or = 


‘any other book here mentioned, in cloth bindin oo =. 


Se: 












will be given free with every yearly subscription 4 8 

| the Screntiric Macurnist sent this month a . : | 

> Venti Jone 4. We offer present subscribers One Chance Only to Procure a Copy Free. To say eck 1 

_ sends in three yearly subscriptions this month (each subscriber to have as a premium any book mentioned here), a copy of ‘‘ Ways 
and Means” will be mailed Free. For 6 Subscriptions « copy of ‘‘ Ways and Means,” 1 copy of ‘‘ One ae i 
Lessons in Business,” in cloth and 1 copy of the ‘‘ Mechanic’s Complete Library,” in cloth, will be mailed free. These books ar 


One ate a bs 









ze _ worth and can be sold for $4. 50. For a club of 12, two copies of each of above mentioned books will be sent, and for large ee : 
3 4 clubs i in same proportion. This offer’ may be extended to those who can guarantee that something will be done. Any one mo 


iz uses his papers to show can get duplicate copies of us. Books will be Sent Promptly. = one not satisfied 
an have money back. 
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a |. - DESCRIPTION OF BOOKS. 
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‘YS AN D M E A N 3 IS a wie specially written for mechanics by A. H. Cleaves, and is justout. It hasreceived exceptionally a : 

? favorable mention in the best mechanical papers. It treats of fine work, and each chapter is worth its er 
tice. ‘The chapter, ‘‘ Universal Formula for Gearing up any Lathe to cut any Thread,” is worth many times the price of the book to any eis 
‘ ook is qx 5” and has ten chapters of good length. It has 126 very fine illustrations, engraved in wood and wax. We have seldom seen mor 
ct work. _ The paper is the very best quality, and much finer than usually found in mechanical books. In extra cloth binding, the book is worth 
0, and is ; considered very cheap at that. Anyone wanting it separately can remit the price and it will be mailed postpaid. — ate a 


INDRED LESSONS | IN BUSINESS, 1¢ was with a feeling of uncertainty that we took up this work. It shoud be in every per. 
home, for his own as well as for family use, and we believe that there are many who will select i ites: 


cis a very good sized volume, 6” x 9%” and has numerous illustrations. It gives lessons in figuring, writing and all kinds of business. sae 
1 how to write letters correctly and how to understand all business forms, checks, drafts, notes, etc., and to transact businéss a . 
‘orehouse of exactly the kind of information that mechanics need to enable them to rise higher. Every one should possess this book. 
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: MECHANIC’ § COMPLETE LIBRARY, This is 2 work of 575 pages, and some 250 illustrations. It has been thoroughly described before g 
ie ‘ag and many thousand copies sold by us. It gives universal satisfaction. Most every one who has 
ught it it has sated himself as highly pleased. The price in cloth is $1.50. S 
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a = We c can 2 give such bargains only for a short time. Address, 


4 | Publishers SCIENTIFIC MACHINIST, 
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simply a circle, find the diameter in inches of the cylinder. This will be 
the diameter of the piston. Then refer to the table and find the square 
inches in a circle of that diameter. Each line in the table gives the square 
inches in a circle of the diameter indicated in the first column, and the 
fractions. Thus, if a piston is 1034” in diameter, follow the first column 
down to ro, then follow the line out to the column headed 3%, and figures 
in this place, 90.762, give number of square inches in a circle of that 











diameter. Or 21” diameter give 346.36 square inches, and 2134” diameter 
give 363.05. The table is given below: 
Diameter | Area in 
eviin der | Sattare 4 y% 3 % 54 M 24 
in inches. | inches. 
4 12.566; 13.364) 14.186) 15.033) 15.904, 16.800) 17.720) 18.665 
5) 19.635} 20.629) 21.647) 22.690 23.758) 24.850! 25.967) 27.108 
6 28.274; 29.464; 30.679) 31.919) 33.183) 34.471) 35.784! 37.122 
7 38.4841 39.871) 41.282) 42.718 44.178) 45.663!) 47.173] 48.707 
8 50.265) 61.848} 53.456} 55.088) 56.745) 48.426) 60.1382! 61.862 
9 63.617; 65.396) 67.200) 69.029! 70.882) 72.759! 74.662] 76.588 
10 78.540, 80.515) 82.516) 84.540! 86.590)" 88.664) 90.762! 92.885 
Il 95.033] 97.205) 99.402) 101.623) 103.869) 106.139] 108.424) 110.753 
12 113.097! 115.466) 117.859} 120.276) 122.718) 125.184! 127.676! 180.192 
13 132.732} 135.297) 137.886) 140.500] 143.139! 145.802] 148.489) 151.201 
14 153.93 | 156.69 | 159.48 | 162.29 | 165.13 | 167.98 | 170.87 | 173.78 
1d 176.71 | 179.67 | 182.65 | 185.66 | 188.69 | 191.74 | 194.82 | 197.93 - 
16 201.06 | 204.21 | 207.39 | 210.59 | 213.82 | 217.07 | 220.35 | 223.65 
17 226.98 | 230.33 | 233.70 | 237.10 | 240.52 | 243.97 | 247.45 | 250.94 
18 254.46 | 258.01 | 261.58 | 265.18 | 268.80 | 272.44 | 276.11 | 279.81 
19 283.52 | 287.27 | 291.03 | 294.83 | 298.64 | 302.48 | 306.35 | 310.24 
20 314.16 | 318.09 | 322.06 | 326.05 | 330.06 | 334.10 | 338.16 | 342.25 
21 346.36 | 350.49 | 354.65 | 358.84 | 363.05 | 367.28 | 371.54 | 375.82 
22 380.13 | 384.46 | 388.82 | 393.20 | 397.60 | 402.03 | 406.49 | 410.97 
23 415.47 | 420. 424.55 | 429.13 | 433.73 | 488.36 | 443.01 | 447.69 
24 452.39 | 457.11 | 461.86 | 466.63 | 471.438 | 476.25 | 481.10 | 485.97 
25 490.87 | 495.79 | 500.74 | 505.71 | 510.70 | 515.72 | 520.76 | 525.83 
26 530.93 | 586.04 | 541.18 | 546.35 | 551.54 | 556.76 | 562. 567 .26 
27 572.55 | 577.87 | 583.20 | 588.57 | 593.95 | 599.37 | 604.80 | 610.26 
28 615.75 | 621.26 | 626.79 | 682.35 | 637.94 | 648.54 | 649.18 | 654.83 
29 660.52 | 666.22 | 671.95 | 677.71 | 683.49 | 689.29 | 695.12 | 700.98 
30 706.86 | 712.76 | 718.69 | 724.64 | 730.61 | 736.61 | 742.64 | 748.69 
31 754.76 | 760.86 | 766.99 | 773.14 | 779.31 | 785.51 | 791.73 | 797.97 
32 804.24 | 810.54 | 816.86 | 823.21 | 829.57 | 835.97 | 812.39 | 848.83 
33 855.30 | 861.79 | 868.30 | 874.84 | 881.41 | 888. 894.61 | 901.25 
34 907 .92 | 914.61 | 921.32 | 928.06 | 934.82 | 941.60 | 948.41 | 955.25 
30 962.11 | 968.99 | 975.90 | 992.54 | 989.80 | 996.78 [1003.71 {1010.81 
36 1017.87 |1024.95 |1032.06 |'1039.19 {1046.39 1053.52 |1060.73 |1067.95 
37 1075 21 {1082.48 1089.79 |1097.11 '1104.46 {1111.84 J1119.24 |1126.66 
38 1134.11 '1141.59 {1149.08 |1156.61 |1164.15 '1171.73 {1179.32 |1186.94 
39 1194.59 |1202.26 '1209.95 |1217.67 '1225.42 §1233.18 |1240.98 |1248.79 
40 1256.64 |1264.50 11272.39 {1280.31 11288 25 1296.21 11304.20 |1312.21 





(373-) C. B. C., Kentucky, writes: ‘‘I would like to ask how you 
! would make an injector farce hot water, even if the water flowed to it. 
' Your answer to ‘ Virginian,’ in question No. 360, in the April 15th issue, 

is what I can not understand.” 4.—We did not intend to say that the 

injector would force hot water, if it did not have to be sucked. The con- 
_ dition ‘‘if the temperature of the water does not exceed 150 degrees,” was 
; inadvertently left out by the compositor and not detected by the proof. 
' reader. 

There is a considerable number of questions that have not been taken 
up for answer. Some of these queries are not in such form as to be 
understood, and some are not considered of general interest. Most of 
them, however, are proper, and will be answered, in their turn. Readers 
should not be deterred from asking questions because they can not always 
be answered in the next issue. Send them in. They shall be given 
prompt attention, in their order of priority. 


CLEARANCE, PORT AREA AND REHEATING. 





BY LOUIS I. SEYMOUR. 

One of the things in engineering whose importance seems to be greatly 
underrated, is the clearance volume of a steam cylinder. When designing 
a steam cylinder, all the preliminary calculations are made without refer- 
ence to clearance, internal condensation, friction and other losses, which 
are all allowed for finally, but usually with a wide margin for unknown 
quantities. If any one who has not considered the item of clearance will 
carefully plot the performances of engines which in his experience have 
given the highest economical results, several things will be found necessary 
to a low steam consumption, namely, high steam pressure, small clearance, 
not too many expansions in any cylinder, steam jacketing, and a valve 
gear that will give a card as near the theoretical as possible. By a species 
of elimination one may then see which of the above requisites are most nec- 
essary to an economical performance. 

We have heard a great deal in the last ten years of the valve of high 
piston speed, but by the above process of reasoning its value will be seen 
to be by no means great—in fact, the lowest of any of the class. One good 
illustration is worth a lot of theory in such matters, so I will refer your 
readers to the performance of the compound beam pumping engine at the 
Lawrence water works in Massachusetts. The cylinders are 18” and 38” 
diameter by 8 feet stroke, with very short ports, gridiron valves operated 
by cams, automatic cut-off in the high pressure cylinder, and no cut-off at 
all in the low pressure cylinder. Both cylinders steam jacketed. The 
clearance for the high pressure cylinder averages .o24 per cent., and for 
the low .o17 per cent., so that the real effect ot high pressure clearance 
when referred to the low pressure volume was only about .0o07. This 
engine consumed enly 14.2 pounds of feed water per indicated horse-power 
per hour, using steam of only 90 pounds pressure, and with the piston 
speed of only 265 feet per minute. The total expansious in both cylinders 
were only about 1432. The triple compound Reynolds-Corliss engines at 
Chicago, with high pressure clearance 1.36 per cent., intermediate 1.45 
per cent. and low pressure 2.51 per cent. with a steam pressure of only 
127 pounds, and a piston speed of only 167 feet per minute, give an indi- 


cated horse-power on only 12.675 pounds of feed water per hour, when 
working with only 24 expansions, or less than three expansions per cylin- 
der average. Both these engines were thoroughly steam jacketed, were 
tested by reliable experts, and both arrangements of valve gear were 
among the best to be found. 

While these tests do not show that high piston speed has no effect, 
they do show that its value can be ignored without perceptible detriment 
to the result. Another more convincing argument is the fact that while 
we get results from slow speed engines frequently, in our technical papers, 
we never hear of any worth recording from the high speed tin-pot class so 
much affected of late years for electric lighting and kindred purposes. 
The Sulzer, so extensively used in Europe, has the valves arranged as close 
to the cylinder as possible, reducing the clearance to about 234 per cent. 
and gives at piston speed of about 450 feet per minute, a duty of one indi- 
cated horse-power on 14.5 pounds of steam. 

Instances can be multiplied indefinitely to confirm this theory. Insuffi- 
cient port area is at the bottom of many poor performances, especially in 
compound engines. This is particularly true of the high pressure exhaust, 
where it sometimes occurs that the power required to push the steam out 
of that cylinder more than counterbalances any gain from compounding. 
I have before me some cards taken from a pair of winding engines of the 
most approved type, with double beat valves, but having a port area of 
only 4 per cent. This engine at certain parts of the run develops the 
astonishing piston speed of over 1,000 feet per minute, when the back 
pressure amounts to no less than 23 pounds per square inch, the mean 
effective pressure being 26 pounds. I leave your readers to imagine the 
annihilation of coal that takes place at that plant, at the rate of $44 per 
ton (at Kimberly, South Africa). If these cylinders had been exhausting 
into the receiver of a compound instead of the atmosphere, the results 
would have been very poor, and compounding would have received a 
black eye, whereas the fault lies in too small port area. 

Now that multiple cylinder engines are so universally used, the dan- 
ger is that compounding may be carried too excess. Let us start with 
steam at 150 pounds pressure absolute. The temperature will be 358° 
when entering the cylinder, and if exhausted into a good condenser, will 
be about 150° or a difference in one cylinder of 208° every revolution. 
By compounding we reduce the range of temperature in each cylinder to 
104°; by tripling, to 69°; and by quadrupling, to 52°; the difference 
between tripling and quadrupling being only 17° per cylinder, while 
between the simple and the compound the difference is 104°, er six times 
asmuch. Taking into account the extra friction, it seems doubtful that 
the fourth cylinder can be of any use at pressures that any reasonable man 
would adopt. In most cases a superheat of 40° or 50° would do more 
good than the adoption of another cylinder. Now that thermostats are so 
easily obtained, a superheater might easily be arranged in a supplementary 
flue, with a damper so arranged that for a certain rise of temperature the 
flue gases would be diverted direct to the chimney, the damper regulator 
acting on increase or decrease of temperature instead of pressure. The 
only drawback to superheating seems to be that so far no one has taken 
sufficient precautions to prevent too much of it at times when the steam 
outlet is temporarily closed. Almost any boiler will give good results 


when giving off a small quantity of steam, but nearly all of them prime 


more or less when evaporating at their rated capacity, so that the main 
office of the superheater would be to evaporate the moisture present in the 
steam and make it into 2 dry gas, as the loss from using steam in a wet 
condition is the main cause of the uneconomical performance of many 
plants otherwise well equipped. I have a case in hand just now where a 
pair of engines driving a mechanical haulage about three miles long, sup- 
plied with steam from a locomotive type boiler, cylinders non-jacketed, 
slide valves with the rider cut-off, but owing to the wet steam supplied by 
the boiler, the consumption of steam per indicated horse-power per hour is 
slightly over 40 pounds. As soon as we get the superheater in I shall 
expect a drop at once of one-quarter this amount. 

By lagging the pulleys of overworked belts you can prevent much of 
the slip. —[ Power. 


A Reply to ‘‘J. J. H.”” 

In the issue of the SclenTIFIC Macuinist for May rst, “J. J. H., of 
Akron, O.” expresses the hope that the writer will not ‘‘ make his articles 
too high up for the greasy engineer who has not gone through Cornell 
University, to understand.” 

It certainly seems that what one ‘‘ greasy engineer’ writes, another 
should understand, especially when the writer’s education was limited to 
the county district school. 

If ‘‘j. J. H.” will read the last portion of ‘‘ Erecting Steam Plants— 
III,” he will see that rules were printed out in plain English, for perform- 
ing the various operations, and then other rules were given in the shape of 
various formula for doing the same thing, so that the reader can use either 
method as he chooses. The beginner may take the plain English, or he 
may add to his knowledge by studying out the algebra. 

There is no reason why an engineer should be frightened the first time 
he sees x, y and z. Ifa man was doing a hard piece of work, he would not 
be alarmed if somebody should come along and show him a shorter, easier, 
and better way. Indeed, he would adopt the improvement at once, and 
even spend considerable time and trouble to understand the labor saving 
way, but just as soon as the short cut of algebra is offered to the mechanic 
for use in making easy laborious calculations, just then will he leave his 
hammer and wrench hanging in the air, and call a halt. 

It would be better, if a man would, when coming across a line or two 
of algebra, stop and read it once or twice, and see if it be not a short cut 
across-lots, instead of a mountain ‘‘too high”’ to be climbed. 

The engineer who is hoping to ‘‘get to the top” in his profession, 
will learn that life is too short to get there without the use of 
algebra in his calculations, that man has ceased to be afraid of it, and he 
has found that algebra is like a singed cat, s. ¢.; much better than it looks. 

JAMES) F. Hospart, East Pepperell, Mass. 
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Electrical Lessons for Machinists and Engineers. 

[There has been such a demand for the production of ‘* Electrical Les- 
sons’ in compact form that we reprint them in two parts. We expected 
to publish them in pamphlet form, but considered this the better.—ED. | 

The first question invariably asked by a student is: ‘‘ What ss electric- 
sty?” To this no more satisfactory answer can be given than to the ques- 
tions, what is heat, light, gravity, etc.? 

If electricity, light and heat are not the same, they are very closely 
related. The question with us should be not what is electricity, but how 
best to apply it. 

As we know how to obtain and apply artificial light and heat, so also 
do we know in a measure how to obtain and apply artificially produced 
electricity. 

The simplest and most direct way to generate electricity is by means 
of the voltaic cell or battery, but the method of generating electricity to 
operate devices coming more within the range of our lessons is by the 
dynamo machine. : 

A voltaic cell consists of two metallic plates of different metals, sub- 
merged in a solution which will very readily and rapidly attack one plate 
without affecting the other. 

By connecting a wire to each of these electrodes and attaching the free 
ends of the wires to a galvanometer, the indicating needle thereof will 
instantly be deflected and show that a current of electricity is passing 
through it. . 

A voltasc cell is, then, an appliance for artificially producing electric 
energy from chemical action. The metal plates of the battery are called 
the electrodes, the one attacked being the positive and the one not attacked 
the negative. 

The battery solution or exciting fluid is called the electrolyte. For 
powerful currents such as are required for light and power, the solution is 
composed of some of the acids diluted more or less with water. When the 
wires from the cell are joined together, through the galvanometer, it is said 
that the circuit is complete or closed, #. ¢., that there is no break in the 
chain of conductors. 

The circuit is said to be open when the chain is severed at any point 
throughout its entire length. Simply connecting together the battery wires 
without the galvanometer or other device in circutt would be called short 
circuiting the battery, The effect of such short circuiting would result in 
a rapid destruction of the battery. 

By the opening and closing of the electrical circuit by means of a suitable 
lever called a dey, the telegraph operator transmits his messages. A short 
depression of this key will indicate at the distant end of the telegraph line 
a dot, while a longer depression will indicate a dash ; these dots and dashes 
are grouped together to represent the alphabet. 

The galvanometer is an instrument for indicating the presence of elec- 
tricity. It is to the electrician what the mariner’s compass is to the sailor. 
The galvanometer, like most other electrical instruments, is exceedingly 
simple. It consists essentially of a freely suspended or pivoted magnetic 
needle around which is wound a number of convolutions of fine insulated 
wire. The deflection of the needle, with the same power, may be increased 
by increasing the number of convolutions of wire. Instruction for making 
a simple form of galvanometer will be given when the subject 1s reached. 

The galvanometer is simply an instrument employed to show the 
presence of an electric current, or toshow when electricity is passing 
through the circuit of which it forms a part. 

The circuit is the path over which the current flows. The ordinary 
galvanometers are graduated simply in degrees, which by themselves have 
no actual value. The galvanometer in all its various forms consists of a 
coil of szsudated wire having a magnetic needle freely pivoted or supported 
within, and so that when a current passes through the wire it will have the 
greatest effect upon the needle. The best results are obtained when the 
coiland magnet are close, and when each convolution of the coil lies in a 
plane perpendicular to the needle. 

The magnets of the class of galvanometers called Detectors, are pivoted 
in a vertical plane having one end made slightly heavier than the other, so 
that it hangs with the pointer perpendicular. A current passing through 
the hollow coil will cause the needle to be deflected to the right or left, 
according to the direction of its flow. 

The principle of construction of the galvanometer may be understood 
better by reference to Fig. 1, in which N S represents the freely pivoted 
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needle, and A BC the connectors to an insulated wire which surrounds it. 
When the two wires from a battery are connected to A and B the current 
will flow only through the upper wire and the magnetic needle will be 
deflected only slightly. On removing the battery wire from A and con- 
necting it with B, and the other battery wire from B and connecting it 
with C, the current will flow through the lower wire only, and under like 
conditions the action on the needle will be the same, so that when the cur- 
rent passes in the same direction the action is the same through the upper 
or lower wire. On removing the battery wire from B and connecting it 
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with C, the deflection of the needle will be considerably increased, as the 
wire below will exert a like influence on the needle and in the same direc- 
tion as the wire above, and the deflection of the needle will thereby be 
increased ; and soon, will the deflection of the needle be increased for 
each and every additional turn of the wire forming the hollow coil which 
surrounds it. 

By connecting one battery wire to both A and C, and the other battery 
wire to B, we will, so long as the wire above and below the needle are 
equal, obtain no deflection. The reason for this is that the current is 
divided equally between the two wires and the influence of one wire on 
the needle is counteracted by the influence of the other, which is reversed. 
Galvanometers constructed on this principle are called differential. By 
increasing, decreasing, or in any way altering the resistence of one of the 
wires only, we again get a deflection. This fact is taken advantage of and 
will be fully explained when dealing with the construction of the apparatus 
for testing. 

The needle tends, at all times, on the passage of the electric current 
through the wire, to set itself at right angles to the wire, and this it does 
in proportion to the number of turns of the wire and the strength of the 
current, : ' 

If we reverse the position of the battery wires by connecting the one 
removed from A to C and the one removed from C to A, we shall also 
reverse the direction of the de ‘ection of the needle, and this action will be 
due to the change made in the direction of the passage of the current. 

The current, in passing through the hollow coil of the wire, produces 
in the space surrounding it a magnetic field. Itis this temporary magnetic 
field which acts upon the permanently magnetic needle and causes it to be 
deflected. | 

From the above you have learned that a current passing through a 
fixed wire which is supported parallel to a magnetic needle, will cause the 
needle to be deflected or to take up a position at right angles thereto, in 
proportion to the strength of the current flowing, and that by increasing the 
number of wires or convolutions of the insulated wire around a freely 
pivoted magnetic needle, it will, with the same current, likewise increase 
the deflection of the needle. 

We have learned also that the electric current, as it flows through the 
insulated wire, causes each turn, half turn or complete convolution, to act 
for the time being as though it were itself a magnet, and that the space 
around the wire thus influenced is called the maguetic field. Further, that 
when a freely suspended magnetic needle is at rest it will have its ends 
directed to the North and South pole of the globe, and that when thus 
influenced it is said that the action is due to the earth’s magnetism. 

In all horizontal forms of galvanometers, before the current is allowed 
to pass for taking a reading, it is necessary to place the instrument so that 
the needle comes to rest at zero under the influence of the earth’s magne- 
tism. The deflection of the needle caused by the passage of the current 
will then determine its strength. 7 

The word poles is, in general, applied to the ends of magnets, to the 
ends of batteries, to the terminals or ends of the armatures on dynamo 
machines, electric motors, etc. 

It is a fact no doubt well known to all our readers that one po of a 
magnet will repel the like fo/e of another magnet, and that unlike poles will 
attract each other; and that the expression fo/es is generally understood as 
meaning the ends of magnets, batteries, etc. 

The poles of an artificial magnet are generally designed to be at their 
ends, but they are always a little distance therefrom. They are distin- 
guished one from the other by calling one the South and the other the 
North pole. The poles of a battery, as before stated, are its ends, ‘The 
terminating plates or electrodes in a battery composed of a number of vol- 
taic cells are distinguished one from the other by calling one the negagve, 
the other the positive pole. 

The negative terminating plate or electrode is the positive pole, while 
the positive terminating plate or electrode is the negative pole of a battery. 
The above should be very firmly impressed on the memory, as this appar- 
ent contradiction is a common source of trouble. 

Speaking generally, we may say that the w/t-meler and the ampere- 
meter are simply galvanometers which have their coils especially wound and 
their dial faces carefully graduated and marked, so that the volts or amperes 
in a circuit of which they are a part, can be read directly as the weight on 
a pair of scales or as the pressure on a steam gauge. 

A volt is the untt of electro-motive force, and it is symbolized by E. It is 
equivalent to the difference of potential between two points, or it is that 
force which will maintain a circuit of one ampere in a wire having a resist- 
ance of one ohm. 

The volt-meter is, then, an instrument for measuring the electro-motive 


| force or the E M F as usually written, which is expressed in zlts. 


The E M F is the force which moves electricity. It is sometimes 
called electric pressure, difference of potential, electric force and potential. 
The only difference between electro-motive force and potential is that the 
former relates to the conductive while the latter relates to the inductive cir- 
cuits. The electro-motive force expresses to the electrician what steam in 
a boiler does to the engineer. 

The ohm is the unt of resistance and 1s symbolized by R. One ohm is 
the resistance through which one ampere of current will flow when driven 
by a pressure of one volt of E M F. 

Electrical resistance is the opposing force to electro-motive force: 
Resistance to electricity exists more or less in every electrical circuit, just 
as resistance exists in water pipes to the flow of water through them. The 
metals are the best conductors of electricity because they offer, compared 
with other materials, less resistance to the passage of the current. A good 
conductor renders the same sort of service to the electrician as the large 
water pipes do to the engineer. 

The greater the E M F in proportion to the resistance of a circuit the 
greater will be the strength of the current, and vica versa. The greater 
the resistance of a circuit the less will be the-current strength. Thus by 
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doubling a given conductor, the strength of the current will be doubled. 

The ampere is the unit of current per second. It is symbolized in 
formula by C and is that quantity of electricity which flows per second 
through a resistance of one ohm, at a pressure of one volt of electro motive 
force. The ampere-meter, is then, an instrument employed for measuring 
this current strength, or the intensity of the current in amperes. 

The current strength is always directly proportional to the electro- 
motive force. It becomes proportionally less as the resistance of the circuit 
becomes greater. When an electro-motive force of one volt drives a cur- 
rent through a resistance of one ohm, that current is said to have an 
intensity of one ampere. | 

The fact that electro-motive force and resistance bear a relation one to 
the other was discovered by ‘‘Ohm,” who propounded the law of electric- 
ity in motion, which now guides the electrician in his calculation. Know- 
ing the current strength and the rate at which the E M F puts it in action, 
we can readily find the work done, as by multiplying the. volts and the 
amperes we obtain the energy in watts. 

The wast is the unit of energy or power and is equal to about 7}, of 
a mechanical horse-power. With a constant resistance the current is pro- 
portional to the electro-motive force with the same difference of potential 
and it is halved by doubling the resistance. In other words, if we, with a 
given potential, get an unit of current over a wire one mile long, we get but 
half this unit of current over the same conductor when it is increased in 
length to two miles. 

Ohm’s law expresses the above thus: ‘‘C,” current strength, ‘‘ E,” 
electro-motive force; ‘‘ R,” resistance. 

E 
R 

The current in amperes may be found by dividing the E M F in volts 
by the resistance in ohms. 

To find the electro-motive force in volts of a circuit, it is simply 
necessary to multiply the current in amperes by the resistance in ohms. 
The resistance of acircuit may be found by dividirg the electro-motive 
force in volts by the current in amperes. 

The colombe is the uni of quanisty and it is symbolized by Q. It is 
that quantity of electricity which is given by one ampere in one second. 

The next most imp rtant effect for us to study is the action of the elec- 
tric current on a bar of soft iron enclosed within a coil of insulated wire in 
place of the permanently magnetized steel needle we have been dealing 
with. 

Such an arrangement is called an electro magnet. The softiron is called 
the core, and the coil of insulated wire surrounding it the helix. 

A current of electricity passed through the helix will act upon the soft 
iron core within asitdid upon the permanently magnetized needle of the 
galvanometer. In this instance, however, the irun cores are converted into 
a powerful electro magnet, one free end of which is said to have North and 
the other free end South polarity. 

The nearer the coils of wire forming the helix are to the soft iron core 
the greater will be the magnetic effect in the iron when the circuit is com- 
pleted. A piece of Norway or Swedish iron placed with a coil of wire 
will, when a current is passed through the coil, become magnetized in 
proportion to the number of turns of wire around the iron, in proportion to 
the strength of the current passing through the coils, and in proportion to 
the distance between the coils of wire forming the helix and the core. 

If we place a bar of soft iron in a helix of insulated wire, the ends of 
which are connected in circuit with a voltaic battery and a key for opening 
and closing the circuit, we may energize this core at will by simply depress- 
ing the key so as to close the circuit. This is the principle of the electric 
bell and the Morse and other telegraphic instruments. It will readily be 
understood that the closing of the circuit by depressing the key willact upon 
the iron core so as to make it a magnet, but only for the time during which 
the circuit remains closed. On arresting the flow of the current by releas- 
ing the key, the magnetic effect in the iron core is also arrested. 

The softest iron and the best should alone be selected for the cores of 
electro magnets, for the reason that good, soft iron immediately parts with 
its magnetism when the influence of the current is removed by opening the 
circuit. Whereas hard iron or steel will retain magnetism in proportion to 
their hardness and consequently will respond to the action of the current 
proportionately slower. 

The quality of the iron for the cores, armatures or field magnets of 
electrical machines is one of the most important points to be considered in 
their construction. 

Of course work is done in energizing this piece of iron so as to make 
it an electro-magnet capable of sustaining a considerable weight. 

It may be a question with some as to what the source of this energy is. 
When the current from a battery is employed the energy to do the work is 
so far primarily due to the chemical energy in the cells which on being 
converted into electric energy, act upon the iron so as to cause it to develop 
energy inthe form of magnetism. 

When a steam engine is used to drive a dynamo machine to generate 
electricity the coal burned is so far the source of energy. 

It should be remembered that in every transportation of one form of 
energy into another there is a very considerable loss, therefore the more 
direct the means of producing and _ utilizing the current the less will be the 
loss. A great part of the energy expended in producing the electric-mag- 
netic energy in the soft iron, will, if the core be removed, be expended in 
heating the wire. The chemical energy of the battery will likewise be 
expanded in producing heat energy in the wire of an helix. 

This heating effect will be dealt with presently as fully as space will 
permit. The heating effect is proportionately less as other work done by 
the current is proportionately greater. 

We have stated that the effect of temporarily closing the electric cir- 
cuit through the helix is to temporarily magnetize the soft iron core. We 
may say that the effect of closing a voltaic battery circuit through an electro- 
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magnet is to convert the chemical action developed in the battery into 
magnetic energy developed in the soft iron core of the electro-magnet. If 
the core is removed from the helix the same amount of work is still done, 
but it shows itself in a different way. In this instance the chemical energy 
developed in the battery would appear in the helix and connecting wire as 
heat energy. 

Iron is the only metal which can be practically employed for electro- 
magnets, although nickel is acted on in like manner by the current, but in 
a much slighter degree and at much greater cost. The object of insulating 
the wire of the helix is to compel the current to travel from one end of the 
wire to the other. 

If the wire actually touched, ¢. ¢., made metallic contact at any two 
points between the ends, the greater part of the current would pass at the 
point of contact instead of passing around the convolution of the loop, 
which would be intermediate in the wire and between the points of contact. 

Thus you will understand the necessity for perfect insulatioa in elec- 
tric wires. 

The current will at all times take the path of least resistance, and 
rather than go round the coils it will jump across if the insulation is not 
sufficiently good. 

Fig. 1 represents a straight electro-magnet. This, if bent at its centre 
so that is poles approached each other, would then be called a horse-shoe, 
The horse-shoe form of electro magnet is considered the best, and in this 
form it is used im the principal electrical devices. 

Iron then is employed because in a remarkable degree it has the prop- 
perty of acquiring and losing magnetism very rapidly. 

We have learned that an electro-magnet immediately acquires mag- 
netism when a current of electricity is passed through the wire encircling 
the core, and that immediately on the cessation of the flow of electricity 
it almost as readily loses its magnetism. It will readily be understood 
from Fig. 1 that the closing of the circuit by depressing the key K will 
allow the current to flow through the wire around the core and make it a 
magnet, but only for the time during which the key is depressed and the 
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circuit remain closed. On arresting the flow of the current by releasing 
the key, the magnetic effect in the iron core is at the same instant also 
arrested. The softest and the best iron only should be used for the pur- 
pose for the reason that cores of electro-magnets composed of good, soft 
iron retain but little magnetism when the influence of the current is re- 
moved by opening the circuit, whereas, if made of cast or an inferior qual- 
ity of iron the magnetism is retained, and the action is sluggish. 

Fig. 2 diagramatically represent an electro-magnet of a form very gen- 
erally employed for telegraph instruments, electric bells, etc. N and S 
are simply pieces of round Norway iron screwed by means of an iron screw, 
or riveted with an iron rivet to the plate B. 

It is of the utmost importance that the cores of iron make large surface 
and solid contact with the iron yoke piece B. 

C is a simple spring contact key for temporarily closing the electrical 
circuit when depressed, normally it leaves the circuit open. By depressing 
the key until it comes in contact with the anvil O, the current will flow 
from the battery through the key, out by the anvil O, through the helix sur- 
rounding N S, to the metal frame along which it travels to the armature A, 
out by the spring to S and back to the battery at the opposite pole to that 
from which it entered. The effect of the depression of the key is then to 
magnetize N S, which attracts the soft iron armature A until the ball at its 
free end strikes the gong. The instant the hammer strikes the gong the 
spring will be drawn out of contact with the screw C, and the circuit will be 
again open for an instant and until the spring and screw C come again in 
contact. N Swill lose their magnetism on the opening of the.circuit, and 
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the armature will instantly be carried back by the tension of the spring, and 
the current will again be established and so on, causing the armature to 
vibrate and the hammer to strike the gong at each vibration. This is the 
principle upon which all vibrating bells are constructed. 

There is very little difference between the actien, etc., of an electric 
bell and the Aforse telegraph instruments. If, for instance, we remove the 
long spring P from the bell armature A, so that the armature plays between 
the studs C and H, and if we also remove the wire from C and connect it 
with the end of the helix on S, we then have a simple Morse telegraph 
instrument, which may be read by the sound of the armature beating 
against the studs. 

If we substitute a stylus for the hammer at end of armature and cause 
a ribbon of paper to travel above, but within striking distance thereof, we 
then have a Morse recording telegraph instrument. 

We have already stated that dynamo machines are divided into two 
classes, viz.: alternating current machines which, as their name implies, 
supply only alternating currents, and dvecf current machines, which gen- 
erate a current always flowing in one direction. Eaoh machine can use 
either permanent or electro-magnetic fields. 

By the difference of the winding and arrangement of the wires, these 
two classes, s. ¢., alternating and direct current machines, are again, to 
meet special requirements, divided into what are termed series and shunt 
wound machines and different combinations thereof. 

The series machines give a constant current with a varying electro- 
motive force, while the shunt wound machines give a varying current and 
a constant electro-motive force, one being the opposite to the other. 

Then, again, there are self-exciting and separately-excited machines. 
In the self-exciting machines, which may be either shunt or series wound, 
sufficient magnetism is always retained in the field magnets to feebly act 
from the start on the armature, which, as its speed of rotation is increased, 
cuts more /ines of force, and in proportion thereto, generates a stronger cur- 
rent, which, passing through the field magnet coils in the proper direction, 
increases the strength of the field magnets, which again in turn so influences 
or acts upon the armature that it gives out a proportionately increased 
amount of electric energy. The self-exciting machine would appear to be 
an electric accummulator. A separately-excited machine is used with alter- 
nating current machines unless the latter have a permanently magnetized field. 

The exciter is generally a small dynamo, or it may be a voltaic battery, 
placed in circuit with the field magnets only; its office being to magnetize 
the field to saturahon. The commutator on an alternating generator, or 
machine, is required to convert the alternating impulses into a direct flow- 
ing current. Such conversion is sometimes necessary, but whenever 
resorted to it is attended at all times with a considerable loss of energy. 

The alternating machines are more simple in construction and have 
the advantage of furnishing a higher E. M. F. at less cost than a direct 
current dynamo machine. They can also be advantageously employed for 
supplying incandescent lamps, especially on long circuits. For supplying 


arc electric lights, the direct cwfrrent machines are best, as they are more 
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simple to manipulate. They can be used for both arc and incandescent 
lamps, driving motors or electro-plating, etc., whereas, to do more than to 
light incandescent lamps the alternating machines have to be furnished 
with special appliances which increase the cost and the complications. 

We would recommend our readers, whose intention it is to build a 
dynamo machine for his own use, to build it on the Siemens pattern as 
this is a simple machine to construct and will, to the amateur, give greater 
satisfaction than any other. 

We may have something more to say regarding the converters and the 
special apparatus above alluded to. Although the forms of field magnets 
may differ so much in outward form, the same principles underlie all, as 
the object of the manufacturer is to construct a machine which will concen- 
trate the greatest number of lines of force on cach successive coil of the 
armature. 

The different designs of armatures, although not so numerous as the 
different designs of field magnets, are far too numerous for us to attempt 
to describe here. We will, therefore, confine ourselves to two or three of 
the most simple and generally approved types, commencing with the 
Siemens and the Gramme, which are among the oldest. It would be safe 
to say that nine-tenths of all the dynamos on the market are simply modi- 
fications of one or the other of these. 

Fig. 1 shows a longitudinal view of the Siemens armature, N S repre- 
senting the poles, W the wire, A the driving wheel, B the commutator, 
and C the shaft. 

Fig. 2 represents across section of the armature, and Fig. 3 a cross 
section of the commutator, with the brushes D D resting thereon. 

Fig. 4 shows a Siemens armature revolving between the poles of the 
field magnets. The thin lines represent the circuit or path the current 
traverses to make it a series-shunt or separately-excited machine. The 
heavy lines show the complete circuit and winding of the shunt system, 
and the dotted lines show the circuit of separately-excited field magnets, 


with winding and circuit complete. 
(Concluded in next issue.) 


AN IMPROVED AUTOMATIC ENGINE. 





(Continued from first page.) 
details being shown in the sectional views following. This engine 
is unusually well balanced, the centrifugal action of the connecting 
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rods and other parts is balanced by counter weights in the crank 
disks, and compression is so adjusted as to balance the momentum and 
overcome the inertia of piston and cross-head at the end of the stroke. 
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The engine is enclosed in the framework and by a cover over the crank 
disks so that the throwing of oil is prevented, while at the same time ample 
provision is made for lubrication of all moving parts requiring it, some of 
the parts in the governing apparatus being provided with roller pin bear- 
ings which require no lubrication. 

The valve of the engine, shown in Fig. 3, with an end view in Fig. 4, 
is of similar type to that long used by builders of high-grade engines, but 
which has heretofore always been subject to more or less wear, and conse- 
quent leakage, the causes of which have been carefully determined and 
mostly eliminated in this construction. The improved balance plate, 
shown in the cuts representing sections of valve, balance plate and valve 
seat, shows that the port opening in the balance plate has the same dimen- 
sions as the opening on the opposite sides leading directly to the cylinder, 
thus giving free access to the steam, and at the same time reducing the 
friction to an imperceptible amount. The balance plate is so arranged and 
adjusted as to prevent pressure on the valve seat, excepting that due to the 
weight of the valve itself, which is of no particular consequence, and the 
adjustment of the balance plate is such that in case water should be carried 
into the cylinder the plate‘will yield, permitting its easy escape, thus pre- 
venting damage. The workmanship on the valve, as well as on all other 
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steel crank by keys, and are afterwards turned up true and highly pdlished. 


The governor, shown in Figs. 6 and 7, is a radical departure and very 
simple in its construction. It is well adapted to keep the engine running at 
uniform speed under all conditions of load and steam pressure; it is sensi- 
tive to small variations in load, and its actions under greater variation is 
quick. Its construction can be readily understood from the cuts where it is 
shown that the bar B, having balancing weights at each end, is pivoted on 
the hub of the wheel at P, and the eccentric or valve rod is connected at 
the pin G, which is made adjustable in the slot, as shown. A glance at 
the cut showing the other side of the governor will give a clear idea of the 
mechanism and its operation. The lever C, which is pivoted to one arm 
of the fly wheel by a short shaft that projects through the sleeve is con- 
nected, on the opposite side, with the lever carrying the weight A, this 
being held near the center by the heavy spiral spring shown. 

Connected at the center of the lever carrying the weight A is a dash- 
pot E, which provides for the more gradual movements of the weight A 
when sudden changes in the load on the engine are made. The weight A 
acting by centrifugal force against the spiral spring, moves outward, and 
the movement is communicated to the leverC, the roller bearing at the 
end of which fits between the jaws of the casting shown, causes the lever 
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parts of the engine, is first-class in every respect, being the best that skilled 
workmen can produce. 

Ths piston is of the solid type made hollow and wide, giving plenty of 
wearing surface. The packing rings are of cast iron made eccentric and 
. conawnat larger than the bore of the cylinder, and are sprung in the 

grooves of the piston, their elasticity keeping them pressed outward, main- 
taining a steam-tight joint and their eccentricity providing for the wear 
which takes place. This makes one of the best packing rings in use. The 
piston is forced on to the piston rod by hydraulic pressure and the rod is 
then riveted, which makes a joint secure against disarrangement. The 
opposite end of the piston rod is threaded and screwed into the end of the 
cross head, and fastened with a jam nut in the usual way. The cross head 
is of cast steel and has large flat bearing surfaces, its length being equal to 
the stroke of the engine. The wrist pin is-of steel, accurately fitted and 
forced in by hydraulic pressure. 

The sectional view of the engine, Fig. 5, shows very clearly the con- 
struction of the piston, the way it is fastened to the rod, the connection to 
the cross head and the jacketing of the cylinder and head. The connect- 
ing rod and crank pin box is also shown in this cut; the boxes are of cast 
iron lined with genuine babbitt metal and provided for adjustment by being 
drawn up against thin strips of heavy calendered paper which permit of 
very delicate adjustment. The main bearing is of ample length and lined 
with babbitt metal, and the means employed for its adjustment are similar 
to that of the crank pin box. The crank shaft is made of one solid piece 
of forged steel. The counterbalance disks are of cast iron fastened to the 


B to move, thus varying the eccentricity of the pin G, from the center of 
the shaft, and changing the amount of travel of the valve, thus regulating 
the point of cut off in accordance with the load and maintaining the speed 
steadily at a given number of revolutions. 

The simplicity and efficiency of this regulator are such that the greatest 
steadiness of speed is obtained, the engine running at exactly the same 
speed under all conditions of load and steam pressure, providing there is 
pressure enough to do the work. It will be noticed from a careful exam- 
ination of the governor that it embodies a principle but little known or 
understood, as the controlling forces are inertia and centrifugal force; the 
heavy weight D acting by inertia only and weight A by centrifugal force only. 

When a change of load takes place, causing acceleration or retardation 
of speed of fly-wheel, the inertia weight will continue at the same speed it 
had before the change of load took place, and the least change of position 
of inertia weight with reference to fly-wheel, will cause the eccentric (which 
is rigidly connected to inertia weight) to travel across the shaft, giving 
greater or less port opening as the case may be. _As soon as the position 
of the eccentric has been changed sufficiently to admit the required amount 
of steam to maintain the speed, the inertia weight will come to rest acting 
against the movement of the fly weight A, and will therefore bring it to rest 
before it has moved too far in either direction. It is therefore a very stable 
governor ; thatis it will not race, and equilibrium is always promptly restored 
in the shortest possible time. 

This engine is especially suited for driving electric light machinery, as 

(Continued on page/12.) 
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SELECTING AN ELECTRIC PLANT. 





BY FRED HERBERT COLVIN. 


When it comes to selecting a dynamo, and in fact the whole electric 
plant for the factory, there are many things to be taken into consideration. 
The size of the plant, the distance the current must be transmitted from 
the dynamo to the Jamps, the kind of lamps desired, whether arc or incan- 
descent and whether a high or low.potential is desired. | 

As in the question of selecting an engine, the writer would by all 
means advise a slow speed dynamo, if the size of the machine is large 
enough to warrant it. For, as in the case of the engine, a slow speed 
means cooler bearings, less attention to order to prevent heating, fewer 
repairs and fewer chances of a breakdown, which always comes when the 
lights are wanted on a particular job. 7 

See that the bearings are of ample size and well constructed, that the 
shaft is heavy enough to prevent springing, which usually means hot bear- 
ings, that the facilities for lubrication of the machine are of the best and that 
the mechanical as well as the electrical details are well considered. 

In the early days of electric lighting, and in fact all electrical work, 
the usual laws of mechanism were in many cases ignored, and machines 


do not place the dynamo in such a position that the only available driving 
power is the shaft directly overhead. The dynamo pulley is quite small, 
while the pulley required to drive the machine will be of considerable size, 
unless the shaft runs very fast indeed. You would not think of locating 
any other machine in that way, yet I have seen dynamos so situated, evi- 
dently thinking anything is ‘‘ good enough for the dynamo.” This should 
not be thought of, for it requires as much care as any other important piece 
of machinery. | 

Use an ample width of belting so as not to require the belt to be 
strained too tight. This is hard on bearings as well as the belt. 

Provide a rubber covering for the machine when not in use and see 
that it was covered with it. It will pay by savmg many minor expenses 
for repairs. 

Be careful to have it on a good foundation of firm, well-seasoned wood 
or brick (preferably the latter) and set up level or approximately so. 

Extreme care must be taken to insulate the dynamo frame from the 
earth, as in case of a leak on the line the circuit would be completed 
through the machine and trouble would be sure to ensue, as well as danger 
of shock to the attendant. It is well to have the foundation of such a 
large size that the attendant cannot touch any part of the machine without 


were built and run, which in mechanical design were fit for some museum of | standing on the foundation or platform (which must be perfectly dry). 


mechanical freaks. 

It used to be thought that as the machine was electrical, the mechan- 
ical construction is immaterial. This is the main cause for so many failures 
in the earlier plants that were installed. If the factory is only a small one, 
employing 40 to 50 hands, and is concentrated in one building, as is usually 
the case, you will want to use the direct incandescent system, unless the 
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The commutator end must be so placed as to be readily accessible, as 
it may require adjustment, and this should be easily accomplished. 

If you expect good, steady lights from your plant the power for run- 
ning the dynamo must be steady, as any fluctuation in speed will affect the 
lights in the case we are corsidering, in fact in all cases unless some pro- 
vision is made to counteract the effect. This will be readily understood 
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MAKING A 60¢INCH HIGH GRADE I.EATHER BELT —(See page 11.) 


work is of such a nature as to make the large central light desirable. In | when it is considered that the speed is the important factor in producing 


this case a few arc lamps distributed as necessity demands will fill the 
bill. 

In cotton and many other weaving mills these arc lamps are preferred, 
and they can be arranged to distribute the light very evenly and satisfac- 
tory. For mills handling inflammable goods they must be thoroughly pro- 
tected so as not to cause fire by sparks. 

But for work such as bench or lathe work, where it is desired to work 
close, the incandescent lighting is much preferable, unless the arc lamps 
are so nicely arranged as to entirely dispel the shadow which such a power- 
ful light is bound to create. If the plant is divided between several build- 
ings separated at a considerable distance and the number of lamps required 
makes it seem desirable, the alternating system can be used to advantage, 
as it requires much less expenditure for copper, than the usual direct sys- 
tems, not on account of its being alternating, but from the higher volt- 
ages used. 

The arc system also uses the high voltage, but differs from the alter- 
nating or transformer system in this way: The arc system carries the high 
potential into the lamps, and contact with it (when such contact completes 
the circuit) is apt to be attended with unpleasant if not fatal results. The 
transformer system, however, while it uses high voltage to transmit the 
current, does not use it in the lamps, but ‘‘transforms” it down to low 
voltage before using it, making the lamps (which are in the secondary cir- 
cuit) harmless. 

Whichever system you decide upon, buy of some reliable maker, even 
if it costs a little more, forin the end it will pay. Even the satisfaction or 
assurance of knowing it is first-class is worth considerable. 

Having selected the dynamo.or dynamos required (and be sure they 
are self-regulating as far as possible) the next thing in order is to locate 
them properly. Do not put them where the exhaust steam or the ‘‘ blow- 
off” will affect them, for they should be thoroughly protected from all 
moisture, as it is very apt to destroy the insulation of the armature and 
field windings. If this occurs, look out for trouble as it will not long 
delay its visit. ‘Have the driving power as well situated as possible, and 


the correct voltage in the dynamo, after it isinstalled. In its manufacture 
other features go to affect this, but after a machine is completed the sole 
factor of voltage (as a rule) is in the speed at which the armature revolves. 
This must not be forgotten in calculating the sizes of pulleys to be used in 
driving the dynamo, as an increase of speed over the normal rate advised 
by the maker, denotes an increased voltage. This increases the brilliancy 
of the light, while the lamps last, but it is sure to burn out the lamps in 
short order. A case that came under the writer's knowledge may impress 
this necessity of careful calculation, for it appeals to the pocket-book, and 
that is a tender spot. During the Summer months the factory had been 
overhauled and the main shaft (line shaft) had been speeded up about five 
or six revolutions per minute. This was multiplied by the driving pulley 
of the dynamo until the machine run at 4o revolutions above speed, with a 
result that, in the fall, the lamps burned out in from 10 to 40 hours. They 
gave a splendid light while they lasted, but were exceedingly short lived. 
As in the case of the engine, ‘‘don’t monkey with the machine until you 
understand the workings of it most thoroughly.” 

Have a good device for shifting the belt when starting up. This is 
important, asthe belt may get caught, wind on the pulley of the dynamo 
or in the armature and destroy considerable before it stops in its wild career. 

If you have installed the arc (or series) system, remember that the 
insulation of all the exposed parts must be correspondingly increased, as 
with the increased voltage the danger increases and must be guarded 
against, just as in a boiler where it is necessary to carry an excessive press- 
ure of steam. The alternating or transformer system also requires high 
voltage and extra care must be taken as with the case of the arc installation. 
For this paper, however, we are considering the incandescent (or multiple- 
arc) system and will deal with that alone. 

Extra care must be taken of the commutators and brushes, and the 
directions accompanying the machine should always be carefully studied. 
These may be compared to the valve motion of an engine, as their regula- 
tion governs the action of the machine in the generation of current. 

All connections must be kept tight/and clean. The oxide which 
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forms on nearly all metals exposed to air or gases of any kind, is not a 
good conductor and prevents the free passage of the current. See that all 
set screws for binding the wires in the posts are clasped firmly in place and 
every connection in good order; it will not take long and will repay the 
trouble by a freedom from annoying delays. 

Switches and volt-meters and ammeters should form a part of the plant, 
for running without the ammeters and volt-meters is a good deal like run- 
ning a steam plant without a steam guage or water glass. When the 
importance of understanding the exact condition of your plant at all times 
is better known, there will be less trouble with these electrical plants. 
Anything you do not understand about the plant, either its action or its 
non-action, consult the makers, if possible. If that is not possible, get 
some good disinterested man who knows his business, and he can locate 
the trouble without much doubt. 

Be careful to buy the best lamps made. It is not the lamp that lasts 
the longest that is the most economical, but the lamp which has a moderate 
life and gives the full candle power at a nominal expense for power sup- 
plied to the dynamo. | 

It is not economy to spare expense in having the lines erected, either. 
Not that any unnecessary or fancy work is advocated, but it will result ina 
continual loss if the lines are not properly proportioned, while if they are 





Suction Tee. 





through the filter is about equal in volume to the quantity delivered by the 
pump. In other words every gallon of feed water pumped to the boilers 
is mixed with an equal quantity of water from the boilers, thereby raising 
the temperature of the feed to such a point that the evil effects of unequal 
expansion and contraction are reduced to a minimum, The strength of 
the circulation produced by our suction tee is such as to permit the use of 
a much more closely packed and therefore much more efficient filter than is 
commonly used in the boiler cleaners. It is cross connected in the man- 
ner shown in the cut, thus enabling the current to be reversed and the 
filter thoroughly blown and washed out by the current from the pump. 
Various filtering materials are used, depending on the character of the 
impurities. 

A represents the feed pipe from the pump. The water in passing 
from the suction tee, B, draws about an equal quantity of water from the 
boiler through the skimmer I, pipe D and filter G, thereby greatly increas- 
ing the temperature of the water as it discharges into the boiler at H. 


MAKING A 60-INCH HIGH GRADE LEATHER BELT. 





The illustration on page ro is of a machine for making a 60” belt, 





No. 2. Without Valve. 


No. 1. With Valve. 
A NEW STEAM WHISTLE. 


THER BARAGWANATH BOILER CLEANER AND TEMPERATURE EQUALIZER. 


well calculated and erected, they will give no trouble and no energy will 
be unnecessarily wastedinthem. Energy means power, no matter whether 
it be electrical or otherwise. Any energy wasted means an unnecessary 
cost. 

It will pay you to supply your attendant (for the dynamo room) with 
afew good elementary books on the subject, that he may learn something 
of the nature and laws of instruments in his charge. If he is one who will 
not read at all, he is not the right kind of a man to have in charge of valu- 
able machinery of any kind. This employment of cheap labor to care for 
expensive machines is anerror. It is not economy, but on the contrary it 
often leads to an enormous expense in replacing machines that were 
destroyed by ignorance on the part of the attendant. 

(To be continued.) 


A NEW STEAM WHISTLE. 





The illustrations show the new Frisbie single bell chime steam whistle, 
recently patented, with and without valve. This whistle produces three 
distinct tones, musical and harmonious. The bell is of seamless brass tub- 
ing, which being of equal thickness and absolutely smooth on inside, pro- 
duces a uniform vibration, giving a clear and resonant tone. A desirable 
feature in the whistle is the adjustable bell. This can be raised or lowered 
to conform to the steam pressure under which the whistle is used. It is 
well known that a whistle made to blow at a low pressure, will become 
shrill and discordant under high pressure. By the movable bell it can be 
set at a point to produce a clear, full tone under any pressure, thus avoid- 
ing the disagreeable screeching not uncommon in many whistles. _In case 
the bell, by accident, becomes damaged, a new tube to replace it, can be 
furnished at small expense. The valve has patent reversible lever. It is 
alsore-grinding. By inserting a pin or wire in the hole in the valve stem, 
the stem can be rotated and the seat readily reground. This can be done 
under steam pressure. Kinsley & Frisbie, Bridgeport, Conn., manu- 


facture it. 


THE BARAGWANATH BOILER CLEANER AND TEMPERATURE 
EQUALIZER. 





The apparatus which is represented by the accompanying cuts, 1s 
designed for use in muddy water, and for water that tends to produce 
foaming in the boiler. It is also invaluable in plants where for any reason 
it is necessary to feed cold or lukewarm water. It is, in effect, an auto- 
matic surface blow off, a strong circulation being obtained through the 
filtering material by the use ofa suction tee placed as shown in cut. Ex- 
periments show that in actual practice the quantity of water circulating 


and is one of the largest of the kind in the country. It is not often that a 
leather belt 60” wide is called for. This machine is in service in the works 
of the Bodifield Belting Co., Cleveland, O. 


For welding wrought iron a German chemist proporesa powder con- 
sisting of 50 per cent. of borax and 25 per cent. each of sal ammoniac and 
water. This mixture is boiled, being at the same time continuously stirred 
until it is reduced toa stiff mass, which is then, held over a fire until it 
becomes hard. When cold, the mixture is well pulverized and assimilated 
with one-third part of rust-free wrought iron fillings. ‘The pieces to be 
welded are first dovetailed, or otherwise connected : the welding parts are 
then heated to redness, and the powder strewn over them and allowed to 
liquefy over the fire. 


Excursion Rates Via the Big Four Route. 


The following list of reduced rates is published for the benefit of the pub- 
lic, who will find therein general information regarding the various meetings, 
conventions, etc., to be held in the near future: 

Qaadrennial Conference of the M.E Church at Omaha, Neb., May 1-30, 
1892. One fare for the round trip. Tickets will be sold April 27th to 29th in- 
clusive, geod returning until Jane rst, 1892. 

State Prohibition Convention at Co:umbus,O, May 24th and 2sth, 1892. 
One fare for the round trip from points in Onio. Tickets will be sold May 
24th and 25th, good returning until May 27th, 1892. 

Conference of German Biptist Brethren at Cedar Rapids, Ia., June 3d to 
oth, 1892. One fare for the round trip. Tickets will be sold May 29th to Jane 
5th inclusive, good returning until] June 30, 1892. 

Republican National Convention at Minneapolis, Minn., commencing June 
7th, 1892. One fare for the round trip. Tickets will be sold Jane 2d to 6:h in- 
clusive; good returning until June 25th, 1892. 

Supreme Lodge A. O. U. W,, at Helena, Mont., commencing June 15‘h, 1892. 
One fare for the round trip. Tickets will be sold Jane 7th to 11th, 1892, inclus- 
ive, good returning until Jaly 7th, 1892. 

Democratic National Convention at Chicago, I1J., commencing June 20th, 
One fare for the round trip. Tickets will be sold Jane 16th to 2oth inclusive, 
good returning until July 8th, 1892. 

National Encampment G. A. R. at Washington, Sept. 20th, 1892. One cent 
per mile, with customary limits and side trip privileges. 

Ohio Encampment G.A R Piqna,O, May ioth, 11th and 12th. One cent 

r mile for distance traveled. Tickets on sale May 9th and roth, good return- 
ng until May r4th. 

Presbyterian General Assembly, Portland, Oregon, May 19th to Jane 2d. 
One fare for round trip. Tickets on sale May 9th to 14th, good returning 90 


8. 
. For farther information regarding tickets, rates and time of trains call on 
D. J. COLLVER, City Tkt. Agt. 
JAMES DEWOLFR, Div. Pass. Agt. 
173 Superior-st. 
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AN IMPROVED AUTOMATIC ENGINE. 





(Continued from page 9.) . 

it is capable of being operated for any length of time without stopping, pro- 
vision being made so that no lubrication of the governor is required for the 
bearings at M, O and P are roller pin bearings which require no lubrica- 
cation and the friction isso slight as notto interfere with the sensitiveness 
of the mechanism. The absence of oil on the governor provides that none 
will get on the band wheel or be thrown over the engine room or on the 
main driving belt. 

A test made at the works, of a 16”x18” engine, running at the rate of 
200 revolutions per minute, to ascertain what effect a light fly-wheel would 
have upon the regulation there was used a 54” fly-wheel weighing 1,200 
pounds and so far as could be discovered by speed indicator or tachometer 
it did not vary a revolution between no load and full load, neither was any 
variation in speed detected from varying steam pressure. The direction of 
rotation of the engine can be readily changed by changing the governor, 
provision being made for this by the cast sleeve on another arm of the 
fly-wheel, as may be seen in the cut and, if required, the governor can be 
adjusted so that the speed will increase with the load, or the reverse. 


HINTS TO ENGINEERS.—X. 





BY EDWIN WOODWARD. 


In lining up an engine the necessary preparation before operation is 
to remove the back cylinder head, piston, connecting rod and cross-head 
pin if it can be removed. If it can not, take out the cross-head and turn 
the crank above the center. This will give a clear opening through which 
to stretch a line, which should be very strong, fine and smooth. It is usu- 
ally customary te fix in the counter-bore at the back end a device of wood 
in the shape of a cross, with screws in each point to adjust it centrally and 
fasten the line to a wire loop in the center of the cross, The loop should 
be V-shaped with the line affixed to its apex, to prevent its being shifted 
from the center, the line being led through the front head, #. ¢., the stuffing 
box—the cross head—and on past the crank and made fast to a suitable 
support near it. The line is then—if in the center of the back end of the 
cylinder—made central and in line with the walls of the cylinder by setting 
it in the center of the stuffing box for the piston. This should be very 
carefully done, the calipers touching the line from every side, but in no 
case sufficiently hard to move it. Extreme care here should be used as 
any error here will be multiplied in the same ratio to itself as the ratio that 
exists between the length of the cylinder and the length of the engine to 
the crank shaft. The line should be centered by the portion of the stuffing 
_ box in which the gland fits in preference to the hole in the head for the 
piston rod, as that 1s quite frequently worn out of round. 

The line being parallel with the cylinder it is the guide by which to 
set the guide bars in line and the crank shaft at right angles with it. A 
level placed on the slides should show them to be level, both with and 
across the guides. The guide bars should now be adjusted so that the 
cross-head slides easily their full length and keeps its relative position as 
regards the line. A crooked wire fastened to the cross-head, with one end 
extended to the line for an index aids greatly to adjust it easily and saves 
much time less perfectly applied to calipering. The guide bars being now 
in line with the cylinder, attention is next directed to the crank shaft. Its 
center should be level with the line. Engines are sometimes met with 
whose shaft is low with no means of raising. Then all that can be done is 
to make the shaft level and divide the difference of the angularity of the 
rod if it is measurable. But the discrepancy is usually not sufficient to be 
noticeable, aud is generally ignored. When the crank shaft is at right 
angles with the slides and cylinder the line should be exactly midway the 
length of the crank pin when at either dead center. But if in turning the 
crank over and back the line comes closer to the disc at one center than 
the other the shaft is thereby known to be out, and the shaft is out in the 
direction of the center which shows the disc nearest the line and the out- 
board bearing should be moved from that point till the erank pin measures 
the same from collar to line at both centers. A plumb line fastened to the 
crank pin and sufficiently out to clear the line should, when the crank is 
rotated, travel parallel with the line. If the plumb at each center is equally 
near the centers, the shaft is known to be at right angles with the cylinder. 
But if the path of the plumb is curved evidence is had that the shaft is not 
level. If the curve is outward from the disc it indicates that the outer end 
of the shaft is high. But if the curve is in the opposite direction, that end 
of the shaft is low. 

The plumb line test should never be used except when the slides are 
level, for while an engine will run very well, while in line, if slightly 
inclined, the same engine will run execrably with the shaft levelled up and 
the rest left as it was. 

If the practice is made to conform to the theories here enunciated, the 
engine ought to run without knocking, but—if the engine is of the old box 
bed style with guides bolted on and the crosshead fitted with adjustable 
shoes to take up the wear, then these shoes should be adjusted with an eye 
to having the cross head pin in line—exactly—with the shaft. Any error 
in this may be detected by disconnecting the rod from the crank at half 
stroke, and turning the crank pin to the back center out of the way, then 
if the end of the rod is equally distant from the crank disc, or the crank 
turn equally free into its bearing in the rod—without springing it—it is 
sufficiently true for ordinary practice. 

When the crank shaft is returned to its normal position it usually 
brings the valve gear in line, but it is evident that the slides or crosshead 
may be much out of place without affeeting the truth of this important por- 
tion of the engine, and any knock in the valve gear is most generally 
found to be due to badly fitted slides, rock shaft, connection pin or lost 
motion where connected to the valve. In the plain D valve and all valves 
where one valve serves to let in live steam as well as to let the exhaust out, 
it is necessary to give it sufficient freedom to lift from its seat when neces- 
sary, or in case the boiler should foam or prime, damage would frequently 


be done. Water is not so active as steam, and its very sluggishness is its | 
evil in this case. It is important for the smooth rurning of the engine that | 
the exhaust should close before the piston reaches the end of the stroke, 
that the compression of the steam remaining in the cylinder serve as a 
cushion to arrest the motion of the reciprocating parts and to start them 
on their return trip smoothly—and also to fill the clearance space in the 
cylinder and ports with steam at half the available pressure at least, as the 
economical use of the steam is greatly enhanced, and so when the valve 
closes for compression, there, in this case, remains in the cylinder a quan- 
tity of water which is practically incompressible—and it must come out or 
a wreck will ensue. The valve usually lifts to give it egress, and seats 
again with clatter and bang when the engine is over the center. It is 
therefore necessary to give the valve sufficient freedom to accomplish this 
end—and the means employed to drive the valve—whether jam nuts, com- 
pression blocks, or whatever device should have their faces at right angles 
with the rod, and square with the valve—and it, accurately fitted, as this 
weak place is more effectively concealed by superior workmanship—and — 
its durability and noigelessness correspondingly increased. 

The one important point in lining up a valve rod, is to make it parallel 
with the piston rod, then if the eccentric straps are in a twist or its rod too 
far out or in at any part of a revolution—the eccentric is by this known to 
be out of true, and if it loosely fits the shaft the evil may be occasioned 
by the set screw or key drawing only on one side. This may be corrected 
by a bushing on the opposite side of the shaft or a new key fitting 
all the way through. The eccentric having large wearing surface 1s par- 
ticularly refractory under careless treatment. 

If the binding be but slight, the surface in contact is so extensive, 
comparatively, that heating is very rapid and abrasion will begin as soon 
or perhaps before any smoke is observed. Wear makes the eccentric flat 
on the advancing side, while the eccentric straps wear oval in the direction 
of the travel of the valve. In taking up these straps to remove the knock 
the looseness occasions, unless extreme care is taken in the work, the liabil- 
ity so get it too tight and thus make a bad matter worse, is excessive, and 
if it is desired to know to a certainty that the eccentric will not bind and 
heat, it is advisable to disconnect the rod from the eccentric to make the 
adjustment—this course admits of turning the strap by the hand, which 
should be readily done, when sufficiently close, and if adjustment cannot 
be made without causing it to heat, then the only course is to send it to 
the shop for repairs. 


ANOTHER VIEW OF HOW TO PROTECT INVENTIONS. 





For these many years I have been interested in patents, and hence 
‘¢ How to Protect Inventions,” by Mr. J. J. Sand, attracted my attention. 
The advice which he gives is partly sound and partly erroneous, and appears 
wholly to have been evolved out of his inner consciousness and not out of 
experience. It always pains me to see an inventor misled, because his lot 
is apt to be hard enough even when ordinarily successful. This is the 
only excuse I have for intruding, for ‘I certainly have no reason for cross- 
ing the path of Mr. Sand. What I have to say is born of long experience, 
and is simply designed to correct what I think is erroneous in his article. 

‘¢ The caveat,” he says, ‘‘is not considered of any protection to a man 
without means.”’ 

A caveat is not any protection to a man with or without means. _It is 
simply a notice to the Patent Office that the eaveator has invented a certain 
thing. The design and effect of the caveat is to prevent the issue of a 
patent to somebody else with knowledge of the caveator. It is only | 
designed to be of that service in case the caveator has commenced working 
upon an invention in which he may expect his experiments will occupy 
months, and sometimes years. In case of a simple invention, or one 
already completed, the caveat is useless. 

When the invention is clear in the mind the first step should be to 
make a drawing or model, and the latter is best of the two. Then showit 
to some friends and have them put their names and the date on it, ifa 
drawing, or, if itisa model, some identifying marks. Nothing is more 
unreliable than the memory of friends as to what you told them, or even 
what they saw, but if they can idertify the thing which they saw, then the 
thing can speak for itself. 

When you come to seek capital, beware how you go outside the limits 
of your personal acquaintance. Mr. Sand draws a difference between 
manufaeturers and corporations, but manufacturers are men and corpora- 
tions are composed of men. They are all looking after their own interests 
first. 

‘If you have invented something out of your line of experience, go 


| slow.” Go slow anyway, but remember at the same time that nearly or 


quite all of the great inventions have been made outside the experience of 


| the inventor. 


Morse was a painter—so was Fulton. Hussey was a sailor. Mc- 
Cormick was a farmer. Bell was a teacher of deaf mutes, and so on 
indefinitely. 

Another thing must be remembered—no invention is wanted—the 
demand must be created. Every invention is for a new thing, not before 
known. How shall people want for something they know nothing about? 
If it is really a good and useful thing the want may becreated. If it proves 
not to be good and useful the want cannot be created. This is subject to 
one exception. Some inventions are good and useful, but so far in advance 
of the time, that the patent expires long before the want arrives. Aa 
instance isin mind. The self-binder first made an impression in the 
market, and its manufacture was commenced by Mr. Locke in 1864. The 
next year Walter A. Wood took up Locke’s invention, and the binder has 
been an established institution ever since. Yet the first patent (and many 
succeeding ones) for self-binders using the identical mechanism for fasten- 
ing the band, had already expired. The first binder inventor encountered 
an industrial condition which did not warrant the substitution of machinery 
for hand labor. 

Hazard Knowles invented the first’ floating bar mowing machine, and 
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for two or three years it was exhibited in the rear of the Patent Office, in 
Washington—with no takers. That was in 1837. Twelve years after- 
wards Jonathan Haines invented it again, and it thereupon took a perma- 
nent place in the arts. 

‘¢ Any patent obtained through any of the various patent agencies in 
of no value unless the claims are made out by some person well up in the 
particular branch of art to which the invention belongs.” If you wanted 
a deed drawn for a piece of land would you go to a farmer for it? Not by 
any means, but toa skillful conveyancer. He may never have spent an 
hour on a farm, but he may know how to draw adeed. If you wanted a 
contract drawn covering a number of intricate operations, mechanical or 
otherwise, would you goto an artisan or to a lawyer for it? The patent is 
a deed covering an invention. It is not the invention any more than the 
other deed is the land—and the man who made the invention is no more 
capable of describing it correctly and technically than the farmer is capable 
or drawing his deed, unless he has learned the other trade, too. And then, 
with all due respect, if he attempts it for himself he will probably be like 
the lawyer who pleads his own cause—have a fool for a client. 

The very fact that the invention is the product of a certain train of 
circumstances tends to limit the inventor’s conception of its full scope and 
nature. The attorney who is fit to draw up an application for a patent, 
receives this invention as a virgin field and with wits sharpened by practice 
to detect the true principle and possibilty. There probably is not an 
instance of a really notable invention which would not have fallen short of 
its mark if the claims had been drawn by the inventor. 

If all patent agencies who procure patents for a fixed price, are frauds, 
then are they all frauds, for that is the universal custom—subject only 
to the reservation that cases of universal difficulty or magnitude may be 
subject to extra charges. Mr. Sand appears to have had experiences ina 
contingent fee office. The solicitor who gets his fee in advance has no 
tendency to draw narrow claims for he is working for reputation only. If 
Mr. Sand had had much experience in patent litigation he would hardly 
have concluded that ‘‘ almost any agency is good enough, if the claims 
are drawn up by the inventor.” He would have soon discovered that when 
the blind lead the blind there is danger of the ditch. Of course, the claims 
should be drawn in the broadest manner—but what is a broad claim? I 
doubt if any answer to that question can be found, even in the century 
dictionary. It depends upon condstions in the case. The broadest seeming 
statement of the claim may be narrowed to an insignificant interpretation 
by something which is in the specification or by an emission to put some- 
thing in which might have been there. An apparently narrow statement of 
the claim, may be interpreted broad as the ocean if the specification is all 
right. 

: The advice to search for ways to get around the claim is all right, but 
it will seldom be done by the inventor, and in the hands of the skillful 
attorney it is a part of his regular duty, and when he fails to do so ade- 
quately it is the result in a majority of cases of the inventor’s inability to 
impart what he himself knows about the invention and its mode of action. 

The commissioner will undoubtedly send copies of the rules on appli- 
cation. They impart all needful information as to essential forms, but for 
helps to indicate what should be put into the specification and claims they 
are valueless. 

If any man wants a patent which will be good for something in court, 
he had better employ an attorney who knows how to prepare and prose- 
cute the application, and refrain from monkeying with the papers himself. 

That is the advice of a pretty old stayer. R. D. O. Smitu. 


‘* Horse-Power ’’ of Boilers. ‘ 
If the boiler is new, or has never been tested, the heating surface is 
the best guide to a knowledge of what it will be capable of doing. If the 
boiler is well designed and properly set, says the Locomotive, two pounds of 
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water should be evaporated for each square foot of heating surface, so that, 
on the Centennial committee’s basis, 15 square feet of heating surface 
should be allowed per horse-power ; and in estimating the horse power of a 
boiler, the external surface of that portion of the shell which is exposed to 
the fire should be estimated, and to this, expressed in square feet, should 
be added the area of the tubes, and of such portions of the heads as are 
exposed to the direct heat. The sum should then be divided by 15, and 
the result is the nominal horse-power of the boiler. This rule is not abso- 
lute, but like all other rules, it has exceptions. With the most approved 
settings, and with well managed fires, the evaporation is greater than that 
estimated above, and we find that in such cases twelve square feet of heat- 
ing surface will evaporate the quantity of water required for a horse-power. 
In some exceptional cases the requisite heating surface is even less than 
twelve square feet, but we do not use less than twelve unless we have 
satisfied ourselves, by careful experiment upon similar boilers, similarly set, 
that we may do so fairly. 
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Throagh without change from 
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CHATTANOOGA. 
BIRMINGHAM. 
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MACON. 
JACKSONVILLE, FLA. 
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Personally conducted Excur- 
sions to California every two weeks. 
- For particulars address, 


D. MILLER, D. G. EDWARDS, 
TRAFFIC MOR., G. P. & TL A. 
CINCINNATI, O. 


REFRESHING RETREATS. 


Summer months are fast approaching and 
now is the time that excursionists, pleasure- 
seekers and sportemen should figure out a 
route for their summer vacation. In doing 
so, the deligntful:y cool summer and fishin 
resorts located along the Wisconsin Centra 
Lines come vividly to view, among which are 
Fox Lake, Ill., Lake Villa, Ill., Mukwonago, 
Wrukesha, Cedar Lake, Neenah, Waupaca, 
Fifie'd, Butternut and Ashland, Wis. Wis- 
consin has within the last five years become 
the center of attraction for more pleasnre 
seekers, hunters aud fishermen than any 
other statein the union, and each visit in- 
creases the desire to again see the charming 
land scapes, breathe the balsam fragrance 
that is a part of the invigorating atmosphere, 
wander through the colonnedes of stately 

ines and hook the speckled beauties with a 

aud made fly. 

For pamphlets containing valuable infor- 
mation, etc.,apply to T. D. Campbell, T. P. A., 
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Guaranteed 
to give 


Satisfaction 


For General Lathe and Pianer Work. 





Trial Orders 


Solicited. 


A PRACTICAL SUBSTITUTE FOR FORCED TOOLS. Adopted by 
many of the largest shops in the country. 





From JOLIET WoRKS, ILLINOIS STERIL, Co, 


Messrs. Armstrong Bros. Tool Co., 


JOLIET, Feb. 4, 1892. \ 


78 Edgewood Ave, Chicago. 


GENTLEMEN :—We are using the lathe tools we bought from you constant- 
ly and think without doubt they are the best tool holder that has come under 
our notice. It will certainly pay any machine shop to use them. 








Yours truly, 
CHAS PETTIGREW, Supt. 


SEND FOR CIRCULAR TO-——— 


ARMSTRONC BROS. TOOL CO., 78 Edgewood Ave. Chicago, Ill. 


Mention this paner. 







WEISSROOT Cry 


TWO BOOKS 


—FOR— 


Foundrymen. 


AMEnICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


=< 


Treating of Loam, Dry Sand and | 


Green Sand Moulding, and cont«in- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi's Moulder’s Text-Book 


Be!'nug Part Il of American Foundry Practice 


* Presenting best methods and original rules 
for peratntes foc’ sound, clean cv stings, and 
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Electrical Specialities. 
UY your electrical specialties from J. F. 
Rogers. Look at these prices : 1-16 H. P 


| r10 volt motor with resistance lamp only $11.00 


Electric bell outfits, $2.00 to $3.25. Six-candle 
power electric lighting outfit complete, only 
$8 00. Send stamp for circulars. 


J. F. ROCERS, 
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or commission, to handle the new Patent 
Chemical Ink Erasing Pencil. The quickest 
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abrasion of paper. Works like magic. 200 to 

per cent. profit. One Agent’s sales 
amounted to $620in six days. Another $32 in 
two hours. Previous experience not neces- 
sary. For terms and full particulars, address, 
The Monroe Eraser M’f'g Co., La Crosse, Wis. 
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back gears and power feed to turret; 
spindte hole 2!%” ; length of bed 6’ 6”; 
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ing from our Friction Disk Drill for light 
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self-feed Drill. 
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Country machine and repair shops should 
handle our injectors and put one on every en- 
gine in district. Good discounts. We guar- 
antee every machine. The Garfield is the 
most efficient injector in the market, and hss 
a very large sale. Write us at once. "Mention 
this paper. 


The Garfield Injector Co., Wadsworth, Ohio, 
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THE BATES GOREGISS ENGINE. 


£ 4 
The engine shown in the accompanying illustrations possesses some 
ovel features which increase the simplicity and assist in obtaining a very 
igh efficiency. Fig. 1 shows the front view of the engine, where it will 
e seen that it has a light girder frame, but containing sufficient metal and 
ostrongly braced as to prevent any injurious springing while in operation. 
‘he guides form a part of the frame, and are bored out so that they are 
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‘ectly in line with the center line of the engine and not liable to become 
rn out, as the wearing surfaces are sufficiently large to prevent undue 
‘ar. The main pillow block, frame and guides, are all cast in one piece 
d the center leg, with which the girder is provided, supports the guides 
d extends to the extreme outside of girder. : 
Fig. 2 shows the back of the engine, with valve gear, governor, etc. 
will be seen that the releasing gear on this engine is of a‘different form 
mm other engines of similar appearance, as the tripping or releasing ane 





Fic. 2.—THE BATES CORLISS ENGINE. 


place at the wrist plate, which much simplifies the mechanism. Fig. 3 
(page 5}. gives ‘a view of valves, valve gear, dash pots, etc., where it will 
be seen that thé mechanism lacks some of the complications found in other 
engines of the same type. Besides the ordinary rotary valve, a special 
admission valve is made, which is applied in line with and parallel to the 
the seats, which prevents uneven wear, as they cannot rock or twist them- 
selves. Another improvement which is introduced on the larger engines 
made by this company consists of a separate eccentric, which enables the 
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cut-off to take place at any part of the stroke. This device is essential for 
rolling-mill engines or those designed for other work where at times they 
are called upon to develop an unusual amount of power. 

The main shaft is made of hammered wrought iron, and its diameter 
is one-half the diameter of the cylinder, for engines of ordinary power, but 
for heavy-duty engines this proportion is increased. The regulation is ob- 
tained from a fly-ball governor, operating through the usual mechanism, 

(Continued on page 5.) 





Electrical Lessons for Machinists and Engineers—Concluded. 

We have to call your special attention to another form of armature 
called, after its inventor, the Gramme ring or drum, as it and many modi- 
fications of it are very extensively used. 

This armature consists of a ring or tubular piece of soft iron which ful- 


fills the duties of the Siemens ,4core. Around the ring is wound any 
equal number of coils or insulated wire, all of the same length and resist- 
ance, or the wire may be in one continuous spiral Gramme employed sim- 
ply as a plain ring. Mr. Brush, of this city, may be said to have made an 
improvement on this by cutting channels therein to receive the wire coils. 
Hundreds of others have also made similar modifications, with results as 
various as the modifications, the object of some of the designers apparently 
being to evade Gramme’s claims made in his patent. This patent has 
now expired, and many of the best makers are to-day satisfied to use the 
old form of armature without any modification in the machines they are 
constructing. 

Were it not for the trouble of winding, which to an amateur is a tire- 
some process, we would recommend this form of armature to those of our 
readers who intend to construct a machine for their own use in preference 
to the Siemens. 

We have no intention to dwell upon the many modifications, as it 
would simply confuse our readers, and in these short lessons be of no prac- 
tical use, but otherwise, as very many of the so-called modifications are 
less effective. 

It is essential that the Gramme ring armature be thoroughly under- 
stood, and to make it more clear, we have introduced the accompanying 
cut, Fig. 1, and repeat that it consists of a ring or drum of soft iron, pre- 
ferably built up of thin discs, or rings securely fastened together, through 
and around which is wound the wire. 

In practice it is found that a solid iron core does not give such good 
results as one built up of separate plates insulated from each other. 

In Fig. 1, S N represent the poles of the field magnet, which enclose 
the armature as completely as possible without short-circuiting the mag- 
netic lines of force. The gap between ‘the two field poles should be only 
sufficient to prevent the lines of force escaping by passing from one pole 
to the other instead of passing through the armature. ‘The best results are 
obtained when the greatest number of lines of force are obtained and cut 
by the revolving armature the greatest number of times in a given period. 





SS. 
aS - ——* x 
B N < <— ~“ ms ~~ 7 f 4 
PF. >< Seed 
SS Se eo Ne ON Se 
~ SE ES 


The more lines of force passing between the poles of the field magnet, and 
the more rapid the rotation of the armature, so in proportion will be the 
output of electric energy. If any of the lines of force escape through the 
alr space separating the poles or elsewhere, the energy obtained from the 
machine will be proportionately less, as the number of lines of force are 
lost by the short circuit. Any of the very numerous methods of winding 
the sections of wire on the armature may be employed so long as they cut 
the lines or force emanating from the fields. 

It is the custom of many makers to wind on the ring 32 equal coils of 
wire, the ends of which are carried to 32 metal sections on the commutator, 
as shown in the figure. It is the same as winding the ring with a continu- 
ous wire and metallically connecting thereto at 32 points equally divided, 
32 short wires which are soldered one to each section of the commutator. 

In the figure, S N represent the field poles; B B’ the brushes which 
carry and collect the current from the commutator C, and A represents 
the armature core with coils of wire wound thereon. 

In proportion to the amount of steam or other energy expended in 
driving the armature of a well-constructed dynamo, so in proportion will 
.be the amount of electric energy given up by the dynamo. The conver- 
sion of steam or mechanical energy into electrical energy is often obtained 
at a loss only of ro per cent. 

Any good dynamic machine may be used as amotor. There is ne 
difference in the principles governing their construction, but there are a 
very great number of motors, varying, in form, one from the other, but 
the same simple principles underlie each and every one. The electric 
motor was an accidental discovery, and it has done. more than anything 
else to prove that the conservation of energy is a fact. 

One thing has occured to us and that is that it would be better, before 
going further into the details of the construction of dynamos and motors as 
intended, to give a few of the most important points and facts relative to 
planting, running and manufacturing them. 

There are many faults liable to arise which, although apparently 
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trifling in themselves at first, may at any moment, if neglected, result seri- 
ously and perhaps in a complete destruction of the machine. 

We will direct your attention to some of the most common faults, and 
explain how best to remove them, and how by ordinary care they may be 
avoided altogether. 

The sparking at the brushes, a very common fault, may be due to any 
one of the several causes, such as bad contact between brushes and commu- 
tator, by reason of the brushes pressing too heavily or too lightly or unevenly 
on the commutator, or through bad adjustment, or the parts being over- 
heated or worn away. The proper position and pressure of the brushes 
on the commutator can best be found by shifting them until the least spark- 
ing and best results are obtained. When the brushes become worn away 
unevenly they should be turned over, or the ends should be trimmed off 
evenly. 

The commutator should be frequently oiled to prevent undue wear 
and friction, which means -heating, and heating is a very objectionable 
fault. The oil, however, must be of good quality and very sparingly 
applied, as otherwise it will introduce resistance, sparking and, perhaps, 
open the circuit. 

Bad adjustment of the brushes means loss of current on the outside 
circuit, and consequently a diminished light. 

The slipping of the driving belt is a thing of too frequent occurrence in 
small electric plants; it is due to one or the other of several causes. In 
some instances it may be remedied by using a long and broad belt, a little 
lighter than used for ordinary work. 

The perfect insulation of all wires is one of the most important facts to 
be considered. A very trifling leak from one wire to another may instantly 
terminate in the destruction of the machine, so far as wiring is concerned. 
For this reason too much care cannot be taken in insulating the wires from 
each other and from every other part of the machine. 

The contact or short circuiting of the wires or a contact between wires 
and pole pieces may, by dividing the current, act in such a way as to cause 
the machine to give but a fractional part of the energy it otherwise would 
do. The careful insulation of the wires forming the circuit is a point to be 
carefully watched; use no bare wires and avoid the use of metal staples in 
fastening against walls, etc., but use in place thereof fiber staples, or, bet- 
ter still, wood clamps or cleats. 

The most troublesome faults in any and every electric installation, 
whatever its application, is bad joints. Joints that are loose, unless well 
soldered, often times do not make metallic contact and at other times they 
do, yet so far as can be judged by the eye they may appear to make perfect 
contact. Therefore it is wise to make a practice of always soldering joints 
and to make sure that the solder flows freely. To show the necessity of 
practicing the utmost care in joining wires, we will digress a little to relate 
a troublesome fault which occurred on a telegraph wire while under the 
supervision of the writer. An intermittent fault showed itself on a wire 
which was bringing in from $200 to $300 per hour. The fault appeared 
for a few minutes a time only, but several times a day and frequently about 
the same hours, The line was carefully tested and appeared perfect in 
every way, the only difference to be detected was a very slight one in the 
metallic resistance, which was slightly higher than when the line was first 
erected. The wire was partly overhead and partly underground and passed 
through a railroad tunnel which was about one mile long. After a long 
and careful search, for the fault would not show itself when we were watch- 
ing and thereby enable us to locate it, we discovered the fault in the joint 
where the wire was carried through the railroad tunnel. The vibrations 
due to some of the trains passing the point was often sufficient to break the 
metallic contact at the joint and the vibrations from the next train would 
probably bring the wires together again, or they would come together 
through some other cause. Our readers can not begin to imagine the 
annoyance and trouble such a fault will eause on a telegraph circuit. On 
any electrical circuit such a fault will give endless trouble so long as it 
exists. Asa precaution do not neglect to solder your joints well. Rub- 
ber tape is generally used to cover the joints after soldering to insulate 
them. 

The wires used in the construction of dynamo and for connecting 
dynamos and lamps, etc., should be of the very best quality of copper and 
the leads should be of a gauge large enough not te become heated and offer 
much resistance. A No, 14 B. W. G. will do for one or two lamps on a 
short line. A high resistance wire means loss of electric energy, as the 
electric is converted into heat energy in the wires. The heating of the 
wires indicates that they are not heavy enough to do the work they are 
taxed with. Wires should on no account be fastened against damp walls. 

The dynamo should be set upon a solid and level foundation, prefer- 
ably on an adjustable wood bed, so that the whole can be readily moved to 
tighten or adjust the belt as required. On both dynamos and motors 
always use sight-feed lubricators. 

Do not start adynamo until you have satisfied yourself that everything 
is in perfect order and adjustment. The dynamo, if required for arc lighting, 
should be series wound, and if for incandescent lighting it should be shunt 
wound. 

The wire for the arc light circuit should be in one continuous loop. 
Then to connect a lamp at any point it will simply be necessary to sever 
the wire and connect the ends to the terminal or binding post on the lamps. 

The wire for the incandescent circuits should be severed in the centre 
of loop and the wires fixed parallel to each other, one or two inches apart. 


GRAPHITE PAINT. 
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The lamps should be connected so as to bridge across from one wire to the 
other. 
HOW TO MAKE A DYNAMO. 


We recommend the cylindrical armature on account of its simplicity 
and compactness, and because it takes less labor, skill and wire. We must 
again repeat that we do not recommend it for heavy and continuous work. 

The armature core should be as long and its diameter should be as 
large as can be made convenient within its limits. If for low potentials, 
the armature should be longer and smaller in diameter than for high poten- 


In the ()-shaped figure, in the accomparying illustration, the ends 
entering the base show the field magnet cores and pole pieces as fitted 
before winding on the wire. The ()-shaped piece is built up of 12 thick- 
nesses of the best Norway sheet iron 1-16” thick. The sheet is cut into 12 
strips, each measuring 26” long and 53%” broad. The sheets are then 
formed and riveted at points to keep them together; the space between 
the legs being 5”. The legs are them trimmed off and made perfectly true, 
after which a thick cardboard flange is put around each leg 9” from the 





bottom and another 1” from the ends. The iron sheets between the flanges 
are then well varnished with shellac varnish and afterwards covered, pre- 
ferably with silk, laid on evenly and two or three layers thick. Parchment 
or parchmentized paper can be used for this purpose or paraffined or var- 
nished cotton cloth. Each leg is now wound between the flanges with five 
layers of No. 20 double cotton covered wire. The field magnet coils are 
so far completed. 

The pole pieces, which are also to be made of the best Norway iron, 
should be 6” long, 3” broad and 234” thick. The simplest way to form 
these pieces is to take a piece of iron 7” x 6” x 23” and drill a 234” hole 
through, leaving 14” of iron top and bottom, which when sawed through, 
will give you the two pole pieces. The extra 4%” thickness will make no 
difference. Slots are then cut 1” deep and just wide enough to permit of 
the ends of the field magnet cores being driven therein and afterwards 
screwed or bolted together. The pole pieces will now be 6” long, 3” 
broad and 234” thick. When thus far completed the whole should be well 
planted and bolted through the pole pieces to a hardwood base, which 
should not be less than 18” square and 2” thick, and this base should, 
when the machine is fixed for use, be bolted firmly to the floor. 

The armature core should be made of 234” round Norway iron. It 
should be 6” long and have a slot planed or cut through its entire length 
and in two opposite sides exactly in line with each other. The slot should 
be 2%” wide measuring on the outside circumference, and 14%” deep 
measuring from the highest point of the circumference. The metal in the 
center of armature core should be cut away for 114” ateachend. The 
armature core proper would thus be reduced to 3”, while the pole pieces 
would be 6”. 

The ends of the armature should now be trued up and turned to receive 
or be received and fitted into a brass flange. These flanges have screwed 
and riveted in their centers the shaft of 34” steel upon which the armature 
revolves. When the armature is balanced and fitted and made to run trurc, 
the flanges are screwed to the armature by means of four countersunk 
screws in each. 

The shaft on one side is 2” long and on the other side 234”. Upon 
the latter and longer one is fitted the commutator, which consists of 34” ot 
1” brass tube, driven upon a piece of hardwood to whrch it is firmly screwed 
with short countersunk screws. When firmly secured, the metal tube is 
cut by means of a saw across, a little diagonally, into two exactly equal 
parts. Care should be taken that not a particle of metal in the shape of 
filings or dust remains in the cut, as such will give considerable trouble and 
annoyance. The slots should be filled with mica to prevent the possibility 
of this occurring. 

The armature is complete now, with the exception of winding. It 
must be carefully trued in a lathe between centers. The flanges and shafts 
should now be removed and the armature wound with double cotton cov- 
ered wire, No. 22. The winding must be even ahd each convolution 
pressed tightly against the next. To wind the armature it should be cen- 
tered at right angles to the lathe and made to revolve lengthways. Before 
Winding the armature is painted within the slots with shellac varnish and 
strips of silk or paper laid evenly around so that the wire can by no possi- 

le chance touch the iron. Be careful to have no metal filings about, as 
Buch getting into your wire will make it useless. 
_ When the channels are completely filled with the wire until the arma- 
ture takes the cylindrical form again, the wire being slightly within the 
radius of the iron, the flanges are replaced, the two ends of the armature 


b 


being passed out through two holes in the flange, which have been previ- 
ously bushed with hard rubber or fibre. These wires are carried to the 
commutator and soldered to the different halves thereof. 

The armature is now complete, and must be mounted so as to revolve 
between the pole pieces of the field magnets. A strip of brass 134” wide 
and 4%” thick is screwed across the ends of the pole pieces on one side, 
the center of this is drilled to receive the armature shaft. On the other 
side the armature shaft also carries the commutator, so that the yoke piece, 
which forms the bearing of the shaft, instead of being straight across is 
bent out at right angles, so as to leave ample room for the commutator to 
revolve. Oneach side of the commutator, on the brass yoke, a saddle of 
hard rubber strides and is firmly screwed thereto. The hard rubber car- 
ries the brushes, which take off the current from the commutator. _ 

The figures given here and those given in a previous issue will, we 
trust, make our description sufficiently clear to enable any machinist to 
build a good dynamo machine. 

In designing a motor, weight and size are important factors, whereas 
the weight and size of dynamos are of little consequence. The dynamo 
designer aims to obtain the conversion of the whole of the steam energy 
expended in driving it into electric energy, regardless of dimensions. The 
designer of the motor aims to convert the whole of the electric energy into 
mechanical energy with due regard to size and weight. We have already 
stated that there is no actual difference of construction between a dynamo 
and a motor. A good dynamo will generally make a pretty good motor 
without any modification whatever, and with slight modifications the good 
motor may be made a good dynamo. 

A machine built as directed above will not make the most economical 
dynamo, neither will it make the most economical motor, but it can be 
used for generating electricity, #. ¢., convert the energy expended in driv- 
ing it into electric energy less the loss by friction and imperfections of con- 
struction, for lighting lamps or driving motors, or, connected to a more 
powerful generator, it may be used asa motor. The dynamo machine 
therefore proves better than anything else the truth of the conservation of 
energy. : 

The only thing to be done to make a dynamo a motor is to connect its 
terminals to the terminals of another and more powerful dynamo. To 
make a motor a dynamo it is simply necessary to revolve its armature as 
the armature of a dynamo connecting the leads to lamps, etc., to the bind- 
ing posts in place of the wires from the dynamo. 





GANG PUNCHING MACHINE. 





The gang punching machine here illustrated, which has just been 
brought out by the Niagara Stamping & Tool Co., of Buffalo, N. Y., is 
designed for punching a row of holes through sheet metal at one operation. 
The standard size is 30 inches long with a two-inch throat. This permits 
sheets of unlimited length being punched all along the edge. 

The back-geared power machine illustrated punches 24 holes ,% inch 
in diameter through No. 16 gauge iron. The back gauge is adjustable and 
a side gauge gives the exact distance from the last hole punched for next 
operation. The punch and die plates can easily and quickly be removed, 
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and others substituted with, punches‘of different size and lecation. Single 
punches can be replaced in case of breakage. The machine is provided 
with an improved combined pin and friction clutch, whereby the punch 
will make but one stroke at the depression of the treadle and then stop 
until the treadle is again depressed. Special attention has been given to 
the stiffness of the machine, combined with simplicity of construction. 
Lever machines are suitable for punching a limited number of holes through 
No. 16 iron. 


AN instrument has been invented in Germany by which the profile of 
a river bed may be taken automatically with sufficient accuracy. A curved 
arm rests on the bottom of the river, and, by means of a recording mechan- 
ism, the depth is automatically and precisely registered on a revolving 
drum. 
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b@rThe Cleveland News Company will supply the trade with the 
SCIENTIFIC MACHINIST, through the regular channels of the American 
News Company. 


THE SUBTERFUGE OF A GREAT MONOPOLY. 

The public has been interested in the reports that the patents under 
which the Bell Telephone Co. operate will soon expire. It is generally 
believed that this monopoly has spent millions in influencing legislation and 
judicial decisions to perpetuate itself in the control of the transmission of 
speech by wire. It is believed to possess all the evils of a monopoly with 
none of the advantages—if there ever are any advantages in monopolies. 
The opinion of the Zictrical World may well be taken on the question of 
whether there is truth in these opinions held by the public. Ina recent 
issue that journal says: ‘‘ We have been suffering for years with a very 
unsatisfactory telephone system operated purely for money without regard 
of the kind of service.” Other electrical journals speak in similar language. 

The agitation that now brings the Bell monopoly before public notice 
is a subterfuge that has been resorted to by that company and Mr. Edison 
to continue the life of an important patent. About fifteen years ago he 
applied to the patent office for letters patent on a carbon transmitter. A 
few years before that time Berliner had taken out patents on a smilar 
invention, both in this country and in England, which was sold to the 
Bell Co. in America. The Bell Co. began interference proceedings to 
prevent, ostensibly, the issue of any kind of a patent to Mr. Edison on this 
device. It became evident, after a while, that it was not the wish either of 
Mr. Edison or the Bell Co. that the patent office should take final action 
on this application. There was a sham fight kept up to hold the matter 
jn abeyance. A short time ago the patents were issued, and it is the hope 
of the Bell Co. that the latter patents may be sustained, thus giving the 
owners protection on the transmitter for 17 years more, as they own the 
Edison as well as the Berliner patents. There are a good many fine points 
and details about these patents that we will not here discuss. But if public 
sentiment has any influence in securing justice we think that there should 
be no doubt, when the facts are appreciated by the people, about the 
defeat of this trick. If this monopoly was not a very objectionable one 
there might not be so strong a public sentiment against allowing them to 
control the telephone business any longer than the life of the original pat- 
ents, through technicalities. But even the electrical journals condemn 
them. They have no friends. A considerable number of millionaires 
have been made by this company and the telephone business has been con- 
ducted very poorly. The rates are extortionate and the service most 
wretched. Inough has been paid to the inventors and the original capital- 
ists who invested in the patents. This immense corporation, seeking its 
own aggrandizement, will resort to its numerous ‘‘ ways that are dark and 
tricks that are vain,” but we hope that the feeling against them has defeated 
them in advance. 


OnE of the most recent novelties is a house stove introduced in 
England. The grate is swung on trunnions and can be reversed. After 
fresh coal has been added at the top, the reversal is made, and the green 
coal is thus brought to the bottom in an easy manner, to answer the pur- 
pose in question, namely, the gases from the coal, passing upward by 
means of this arrangement through the red portion of the fire, previously 
at the bottom, are almost consumed before reaching the chimney. 


| be economy to buy an engine of the required H. P.? 





{Readers are invited to use this department. All questions on mechanical] and 
scientific subjects of a pra-tical nature and of general interest will receive attention. The 
writer must give his name in full, but nothing that may identity him will be published with 
a question if he requests his name withheld. It will give the editor pleasure to assist,through 
this column, allreaders, if possible, and he cordially solicits practical queries.) 


(374.) E. A. Collins, Exeter, N. H., writes: 1. ‘‘ I am running two 
54 return flue tubular boilers. They are close up together. The one 
next to the engine will have 75 pounds, but the other always shows 5 
pounds less to the square inch. Both gauges are tested, and said to be 
right. What is the reason? 2. How much lead should a slide valve 
have to a 12”x24” cylinder, valve travel 134”? 3. Where can I get a book 
that treats on electric batteries ?”’ A.—1. We should say that the trouble 
is in the gauges. They may not have been tested properly, or one may be 
in a very warm place, and the difference in the temperature may be con- 
siderable, causing the one in the hottest place to register incorrectly. 2. 
Give enough lead to get full initial pressure at the beginning of the stroke, 
also the proper cushion. We should advise you to try 1-32”, and to 
increase or decrease as it may require. It must be regulated according 
to the engine, as stated, and in this way you can get exactly the right 
lead. 3. Write to the publishing house advertised in the May 1rsth issue, 
on the last page. Their catalogue embraces every kind of technical and 
scientific literature. 


(375.) B. H. S., Timberville, Va., asks: ‘‘ What is the difference 
between green and dry sand cores?” 4A.—Green sand cores are made of 
regular molder’s sand, the same as the mold is. The dry core is made of 
sand mixed with flour, and a preparation, sometimes consisting chiefly 
of molasses, and baked. The baked cores are put in place after the mold 
has been made from the pattern, but the green generally are molded from 
the pattern with the other parts. 


(376) Wm. G., Newport, Ky., writes: ‘‘ Please let me know in 
your next issue how bronze is made for shot-guns, also explain how it is 
put on the gun barre]. If you can’t tell me, perhaps some of your readers 
can do so.” 4.—‘‘ The Mechanic’s Complete Library” gives the follow- 
ing: ‘‘ Mix 16 parts sweet spirits of niter, 12 parts saturated solution of 
sulphate of iron, 12 parts chloride of antimony. Bottle and cork the 
mixture for a day, then add 500 parts of water, and thoroughly mix. Clean 
the barrel to a uniform grain, free from grease and finger stains. Wipe 
with a staining mixture on a wad of cotton. Let it stand for twenty-four 
hours, scratch brush the surface, and repeat twice. Rub off the last time 
with leather moistened with olive oil. Let dry a day, and rub down with 
a cloth moistened with oil to polish. 


(377-) W. B.M., Dee, Pa., writes: ‘‘I have become much inter- | 
ested in the ‘ Questions and Answers’ in the MACHINIST, and as others 
come to you for help, do not see why I should not also. It became neces | 
sary in the course of my work to use wood pins, 5-16” in diameter, round 
and true. The company for which I work, having the power, did not. 
wish to have the work done outside, so the next move was to make a 
machine to do the work. After making a shaft, and drilling a hole through 
and setting in bearings, I next made a head with three knives, but with all 
I could do it wo~'d not work. The next move was to use but one knife. | 
This was much nearer than the former, yet it will not work on soft wood. 
Will not make a smooth cut, but rather pulls the wood than cuts it. Now, | 
Mr. Editor, or any of your readers, will you tell me what is wrong with my 
machine? The speed seems to be high enough.” .4.—We can not from 
the description you give, tell what kind of a machine you have and how 
itisrun. If you set the knives right, do not try to cut against the grain 
of your wood, and run your shaft at the proper speed, which should not 
be less than 2,500 revolutions per minute, you should do satisfactory | 
work. If a new machine is being built, we would recommend that it be 
constructed on the plan and run on the principle of a sticker. It should 
be run at very high speed. 


(378.) A. M.asks: ‘‘A slide valve may lift off seat by having the valve 
too tight between the nuts, but why should a Corliss valve lift off of the s-at? 
Please answer in your next, and oblige.” .4.—You may have too much | 
compression on the exhaust end. 


(379.) Geo. Dalrymple, Fair Haven, Vt., writes: 1. ‘‘I have in my 
works one 35 H. P. stationary boiler, furnishing steam for one 1o H. P. 
engine. The engine is not large enough to do my work. I want about 
5 H. P. more, or 15 H. P. would be sufficient for all purposes. Now! 
have on hand a 35 H. P. stationary plain slide valve engine that I would 
prefer to use instead of buying a new one to do my work, and I want to 
know if I could use this 35 H. P. engine by running it slower, or would it 
2. If I should use 
this 35 H. P. engine, what would be the proper speed to develop the best 
results?” .4.—You can use the larger engine just about as well. It 
should be run at about 500 feet piston speed per minute. 















(380.) KR. G. Zemmer asks: ‘‘ Please write me through your nett 
paper how long a keel condenser I will have to have on my yacht. The 
engine is a compound 444”"x8 4" and 6” stroke. The condenser that was on 
last year was 15 feet long and 2” pipe, and I could not get the vacuum 
that I ought to have had. Ten inches were the most I could get.” 4.— 
Twenty-four feet of 14” pipe, 12 feet each side of the keel. 


(381.) F. W. writes: 1. ‘‘ Will you kindly answer through your 
valuable paper the following : In a compound engine, one engineer claims 
there should be a back pressure maintained between the two cylinders. 
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The second claims none should be allowed at all, and the third says a 
vacuum should be maintained. Which is right, and why? 2. I understand 
one pound vacuum to equal 2” of mercury. Now, what is this mercury, 
and how is this measurement ascertained? Again, if we have a boiler 
with, say, 100 pounds of steam to the square inch on it, and I have a 
pipe 1” in diameter tapped in the top of the boiler and filled with water, 
how high must the pipe be to cause the water to force back the steam and 
enter against the 100 pounds pressure? Please give a rule for this that 
will answer on any size pipe.” .4.—No. 1 is right. There is no use in a 
low pressure cylinder if there can be no pressure on the piston, when the 
valve opens, to the extent that when the exhaust valve opens on the low 
pressure cylinder the pressure is at about or a trifle below the atmospheric 
pressure when it exhausts into the condenser. 2. Thirty inches of mer- 
cury counterbalances the pressure of atmosphere 14, 7-10 pounds on each 
square inch. Acolumnof water 1” in area and about 33 feet high counter- 
balances the atmosphere. As 21-5 feet of water weigh one pound, to 
overcome 10o pounds pressure it will require a column of water 220 feet 
high. The same will be required of a pipe any size. 


pas Readers are cordially invited to send us any questions, comment, 
information, ideas or corrections that suggest themselves while reading the 
‘Questions and Answers.” ‘The time to do it is when it is in mind. If 
one puts it off he is very likely never to get at it. Now is the best time. 
All communications are appreciated.—| Ep. 


THE BATES CORLISS ENGINE. 





(Continued from fist page ! 
and maintain an unvarying speed so long as the power of the engine is 
within the capacity of the steam. 
The manufacturers of this engine place it upon tke market with the 
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lssurance that it will meet all ordinary requirements, and for unusual pur- 
oses their special engines are made to meet the requirements. 
The engine is built by the Bates Machine Co., Joliet, Ill. 


TESTING A LATHE. 





Testing a lathe for perfect alignment of live and dead centers, is a 
rick that not every mechanic is master of, but the methods are, as used in 
ractice, exceedingly simple. It is impossible to bring the spindles into 
erfect line by merely bringing them together and then ‘‘ sighting” the 
‘enters both vertically and horizontally. Such a method is the roughest of 
‘uess-work, and willanswer only for very inferior work. With the machines 
wdinarily in use in machine shops, a lathe in line with the centers touch- 
ng each other, will not be in line when the centers are two feet apart, and 
f the centers are lined up for that distance, they will not be right for any 
‘ther distance apart. 

This seems to be giving the lathe a rather bad name for accurate work, 
but it is the truth, and it should be remembered that it is not possible to 
urn a true cylinder between centers, in any lathe yet made. Only by 
Tinding, with the work supported in bearings, can anything approximating 
| true cylinder be formed, therefore, the lathe is not as much to blame as 
t appears to be. 

To test a lathe, then, the first operation is not to put the centers in 
ine at a distance of from two to ten feet, according to the size of the lathe. 


Call it a small one, and let the test distance be three feet. Pick out a 
piece of shafting of this length which is big enough to hang in the lathe 
without springing—say from two to three inches in diameter. Square up 
the ends of the piece, centre it nicely, and make sure that the centers are 
drilled deep enough that they will not bottom. Put a pin in one end of 
the test piece so that it can be put in the lathe without a dog. Then with 
a sharp tool, turn a short space as close to the head end of the test-piece 
as possible, and if the tool can be set right, turn to the very end of the 
metal. 

Then, without moving the tool, take the work from the lathe and 
turn it end for end. Then run the carriage down to tailstock, put the 
work back in the lathe with ends reversed, and see if the tool—without 
being moved latterally—will cut the same as when at work at the other end 
of the lathe. It must be understood that the tool, when making this test, 
should be set exactly level with the centers, and not above or below as 
sometimes operated. 

If the tool will continue the cut so that the calipers show no variation 
in size of the work, then the lathe is in line. If not, the tailstock must be 
foe until the tool cuts the exact size started at the other end of the 
lathe. 

When the above conditions have been met, remove the tool and put 
in one with a very fine point and adjust it so that it will stand at the exact 
middle of the end of the live center. Then run the carriage back, knock 
out the live center and put a stick three feet long in its place. Whittle 
down the end of the stick so it can be driven into the seat of the live 
center, and make the outer end of the stick smooth and square. Then run 
the carriage up till the tool just scratches the end of the stick. It should 
make a point in the end of the stick, and will if the lathe is true, otherwise 
it will describe a small circle. Next, run the tool out of the way and run 
out the tail-spindle until it touches the stick. If the lathe is true, the cen- 
ter will’go into the little hole made by the tool. If out of truth, the direc- 
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tion of the tool-mark from where the tail-center touches, will serve as~an 
indication of how much the lathe is ‘‘ out,” and which way the head-stock 
must be moved to make things come right. The necessary adjustment 
must be done by scraping the vees on the under side of the head-stock, so 
that the latter will be twisted around square with the ways of the lathe. It 
is usually the case that corners diagonally opposite have to be eut away, 
and a good deal of care is necessary that the cutting is not done in the 
wrong place. 

The stick used, should be planed true, in some symmetrical form, no 
matter whether square, round or octagon, but it should be of such a shape 
that the bending or sagging of the stick from its own weight, will be the 
same, no matter what side of the stick is uppermost. This would not be 
the case if a flat stick was used, but with either of the three shapes first 
mentioned, the bending of the stick will do no harm because it bends from 
all sides alike, when the different sides are brought uppermost by the turn- 
ing of the spindle. 

Lathe builders have a special rig made for this purpose, consisting of 
rigid metal bars, or light rods stiffly trussed for use in place of the wooden 
stick.—[The Tradesman. 


Conference of Dunkards. 


Agents of the Nickel Plate are authorized to sell excursion tickets to 
Cedar Rapids, Ia., from May 30th to June 6th, inclusive, at special rate, thus 
oes its patrons a splendid opportunity to’visit their friends in the 
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RULES FOR SHOP WORK. 





The following is taken from the new edition of ‘‘ Loetzer’s Hand 
Book :” 


LATHE SCREW CUTTING. 


Most all of the modern built lathes are indexed. Which index is 
figured or found from one Common Number, by which the teeth in each 
of the gears may be divided exactly, and the additional number of teeth in 
every next larger gear will be the same as the C. N. (common or con- 
venient number). For example :—If the smallest gear of a lathe is of 24 
teeth, the next 28 teeth, the next 32 and so on, then the C. N. is 4. If 
the teeth increase by 5, then the C. N.is 5. If by 6, then 6, etc. 

Lathes that have no C. N. and whose gears are irregular, any number 
may be used to multiply by, which will then be the C. N. This rule also 
holds good for lathes that have a C. N. in case a thread is desired to be 
cut that the index does not show. 

The D. S. (driving screw) of a lathe is the next thing of importance 
that the operator must thoroughly acquaint himself with, to be able to cor- 
rectly figure threads and gearing for that particular lathe. 

In most lathes the true relation of the D. S. to the lathe spindle is 
maintained. In all such cases the D. S. is correctly represented and 
figured by the number of its threads per inch. 

On a lathe where the true relation of the D. S. is changed by reason 
of a different sized gear on the feed spindle to that on the lathe spindle, 
the number of threads per inch on the D. S. does not correctly represent 
the same, and the correct D. S. must be found, which is done as follows: 

Rule—Take two gears of equal size, use one as driver, the other as 
driven, with any convenient size intermediate gear. Cut a thread, and 
the number per inch thus found will be the D. S. 

This rule is the best test to determine the D. S. of any lathe. 


RULE I.-—HOW TO FIND TWO GEARS. 


Rule—Take the D. S. as a numerator, and the required threads per 
inch as denominator; multiply each by the C. N. The new numerator 
thus found will be the driver, and the new denominator will be the driven. 
In other words: The result of the multiplying of the D. S. (new numer- 
ator) must be placed on the lathe spindle and is the driver. 

And the result of the multiplying of the required threads per inch (the 
new denominator) must be placed on the D. S. and 1s the driven. 


EXAMPLE. 
D. S. 4, Threads 8, C. N. to. 
40, Driver, 
— x i060 = — 
8 80, Driven. 


_Note—This rule is the fundamental principle of all rules for thread 
cutting. 

Ifa right-hand thread is to be cut, use one intermediate gear. 
left hand thread, use two intermediate gears. 

Note 2—When the driver or spindle gear is nonchangeable or assumed, 
use this rule to find the driven. 

Rule— Multiply the number of teeth of the spindle gear or driver by 
the desired number of threads, then divide that product by the number of 
threads per inch on the D. S. The result will be the gear to put on the D. 
S. or the driven. 


Ifa 


EXAMPLE. 

D. S. 4; Threads 8, Spindle gear or driver, 32. 
8 X 32 = 256, then 256 — 4 = 64, the driven. 
RULE 2.—HOW TO FIND FOUR OR COMPOUND GEARS. 


Two gears will cut many plain and many fractional threads, except 
when very fine or very coarse. To cut very fine thread with two gears, 
that required on the lathe or feed spindle would be inconveniently small, 
and that required on the D. S. would be inconveniently large. It would 
be difficult, if not impossible, to find such small or large gears in the shop. 

In all such cases it will be more convenient to use four gears, which 
will be found as follows : 

Rule—First find two gears as shown in rule 1; then find two numbers 
to multiply together into the driver without a remainder, and two numbers 
to multiply together in the driven without a remainder ; then multiply each 
of the two numbers so found by any C. N. The result will be the two 
drivers and the two driven to use. 


EXAMPLE. 

D. S. 4, Threads 20, C. N. 6. 
24 
= SC 4G se, BS 
20 120 


You now have 24 as the driver and 120 as the driven. Take 24 and 
find two numbers that will multiply together and make the same, as: 
4 X 6 = 24; then take 120 and do likewise, as: 10 X 12 = 120. Then 
multiply 4 and 6, and 10 and 12 by the C. N. The result will be the two 
drivers and the two driven to use, and the full example will read as follows: 





D. S. 4, Threads 20, C. N. 6. 
4 24. 4. 6 24 . 36 drivers. 
20 120.10. 12 60 . 72 driven. 


To prove the gears so found use this rule: 

Rule—Muluply the first driver 24 by the desired number of threads 
20, divide that product by the first driven 60, then multiply that quotient 
8 by the second driver 36, and divide that product by the number of 
threads per inch on the D. S. 4 The result will be the second driven 72. 
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EXAMPLE. 


24 first driver. 
20 desired threads. 


—D 


First driven 60)480(8 quotient. 


36 second driver. 
8 quotient. 


D. S. 4)288(72 second driven. 
28 


8 
8 


RULE 3.--HOW TO CUT FRACTIONAL THREADS PER INCH. 


Fractional threads per inch means: A certain number of whole 
threads and a fraction of another contained in one inch. 

The easiest way to measure fractional threads is as follows: Take any 
number of threads until they measure even inches, then count the number 
of threads in that number of inches. 

When the pitch of a screw is given in the form of a fraction, as % 
pitch, then the bottom figure indicates the number of threads, and the top 
figure the number of inches. 34 pitch would be, one thread in 3% of an 
inch, or 8 threads in 3 inches, or 234 threads per inch. 

Rule—Find the number of whole threads in even inches, then find the 
number of threads on the D. S. in the same number of inches, and multiply 
by any C. N., same as Rule 1. 

For instance, the desired thread is 434 per inch, and the D. S. is 6 
threads per inch. It will in that case be seen that 9 whole threads are 
found in two inches, and 12 threads in two inches of the D. S. 

The example will therefore read as follows: 


D. S. 6, Threads 4%, C. N. 4. 
D. S. instead of 6 use 12 48 driver. 
Threads ‘ “ 4%‘ og a 36 driven. 
D. S. 4, Threads 334, C.N. 6. 
D. S. instead of 4 use 16 96 driver. 
6 = 
Threads ‘‘ “ 3y 13 78 driven. 
D. S. 4, Threads 114, C. N. 3. 
D. S. instead of 4 use. 8 24 driver. 
XY 3S SS 
Threads “6 ‘411 * 23 69 driven. 
D. S. 4, Threads 2%, C.N. 5. 
D. S. instead of 4 use 12 60 driver. 
x5=- 
Threads ‘' dae a 35 driven. 


RULE 4.—HOW TO CUT THREADS PER PITCH. 
Rule—Multiply the top figure by the number of threads per inch on the 
driving screw, use that product as the numerator and the bottom figure as 
the denominator, then multiply each by the C. N. 


EXAMPLE. 
D. S. 4, Pitch 34 of an inch, C.N. 6. 
4X 3 = 12. 72 driver. 
eae oe, MG Se ee 
8 = 8 48 driven. 


When the pitch is measured by whole inches use this rule : 
Rule—Multply the number of whole inches by the number of threads, 
per inch of the driving screw, and use that product for the numerator, and 
for the denominator use 1 and proceed as per Rule r. ! 





EXAMPLE. 
D. S. 2, Pitch 3 inches, C. N. 16. 
3x 2= 6. 96 driver. 
os x 16=—= — 
I 16 driven. 


When the pitch of a thread is given in one or several whole and 
of another inch, as: 1 thread in 234 inches, proceed as follows: 


Atule—Find the number of even threads in even inches, which will 
4 even threads in 11 inches, then multiply the number of inches (11) con 
taining the even threads by the number of threads in one inch of the driv 
ing screw. Use that product as the numerator and the even threa 
which is 4, as the denominator. 

234 pitch we find contains 4 even threads in 11 inches. We fin 
driving screw at 2 threads per inch contains 22 threads in 11 inches, hen 
the example will read as follows: 










EXAMPLE. 

D. S. 2, Pitch 234 inches, C.N. 5. 
Numerator, D, S. use 22, 110 driver. 
Denominator, Pitch 234 ‘“* 4 20 driven. 


RULE 5.—-PITCH OF DRIVING SCREW-—-HOW TO FIND GEARS FOR SAME. 


When the driving screw of a lathe is measured and designated by i 
pitch, as for instance 34 pitch, use the following rule to find the gearin 
for any desired thread. 

As shown above the top figure of the fraction always designates th 
inch or inches, and the bottom figure always designates the number 
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whole threads contained in the same ; consequently a % pitch driving screw 
would have 8 threads in 3”. 

Rule—To find the driver simply take the bottom figure of the fraction 
and multiply the same by the C. N. as Ruler. To find the driven take 
the top figure of the fraction and multiply the same first by the desired 
number of threads to be cut, and then multiply that product by the C. N. 


EXAMPLE. 

D. S. % pitch, Ths. 6, C.N. 4. 
3x 6= 18. 8, 32 driver. 
- Reverse X 4 = — 

8 = 8; 18, 72 driven. 


In order to avoid becoming confused in the use of this rule, another 
way to use the same is as follows: Place the figures of the pitch ahead of 
the example, following that reverse the same and proceed to figure as per 


tule. Your example would read like this: 
D. S. % pitch, Ths. 6, C. N. 4. 
3 8 = 32 driver. 
_- =— — 4= — 
8 3X 6= 18 72 driven. 


THE USE OF DOUBLE AND TREBLE THREADS AND HOW TO CUT THE SAME. 


Very coarse pitched screws are used for the purpose of raising some 
piece of work or machinery very quickly where but little power is required. 
Io all such cases the diameter of the screw is not sufficient to have one full 
standard thread cut on same. The groove will be too deep and wide for 
the diameter ; therefore double and treble threads are cut dividing the 
coarse groove and the coarse space into smaller grooves and smaller 
spaces, maintaining a better proportion and better strength of the spindle 
on which such threads are cut. 

When cutting double or treble threads, let the lathe spindle gear be 
such as will divide evenly into as many parts as threads required, namely : 
lf cutting a double thread, the teeth on the spindle gear must divide evenly 
in two parts; if treble threads, in three parts, etc. 

When the first thread is cut draw a line across the top of an intermedi- 
ate gear tooth, mark it No. 1 and divide the spindle gear into as many 
parts as threads required, then take the spindle gear off sufficient to clear 
the intermediate gear, pull the belt around so that No. 2 will gear into the 
same place, go ahead and cut the second thread. 

When the lathe has a feed spindle gear twice the size of the lathe 
spindle gear, divide one-half of the gear instead of the whole. 


HOW TO TURN TAPERS. 


When a piece of work is to be turned taper its full length, and the 
required amount of taper is given, all that is necessary in that case is to set 
the tail-stock over to half of the required taper. 

But when part of a piece of work only is to be tapered the job is more 
difficult, and the following rule should be used: | 

Rule—First reduce the entire length of the job to inches, divide that 
by the number of inches to be tapered, then multiply the quotient by the 
amount of taper required and set the tail-stock over to one-half of that. 

For instance, we have a piece 4 feet long, desiring 6 inches of same 
to be turned % of an inch taper, proceed as follows : 

4’ < 12” = 48”, 48” divided by 6 goes 8 times; then multiply 8 by 
%, 8 X %=1 whole, or1”. Then set tail-stock over to 4”. 


FULL EXAMPLE. 
12” «& 4’ = 48". ase x 41. 
4 


SHRINK-FITS. 


The following table of allowances for shrink-fits will be found an 
excellent guide to bore or turn to, and in all ordinary cases will be found 
sufficiently correct to give entire satisfaction. In all cases, however, the 
best of judgment must be employed ; and the kind of metal used, its out- 
side diameter or size, its degree of fineness, etc., as well as the facilities for 
heating and expanding and the labor to be performed by the work when 
finished must all be taken into consideration and the fit made accordingly. 

If a good quality of wrought iron or steel is used a trifle more may 
sometimes be allowed, whereas if cast iron is used it would not be safe to 
go beyond these sizes and it may sometimes be necessary to go a trifle less. 


S'ze in Inches. Amount to Allow. 
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A review of this very valuable volume will be found in this issue. 


LEARNING TO BE A MECHANIC. 





The skill necessary to draw a file straight is not easily acquired. 
Many a weary half-hour at noonings and early mornings I have spent in 
practice with a block of cast iron and a testing straight edge; but the 
trained muscles at last responded to the desire for straight lines and per- 
fect levels, both in draw filing and cross filing. 

Pertinacious practice gradually taught how to hit the head of a cold 
chisel when swinging a hammer from the end of an 18-inch handle. The 
lesson was thorough, adds the writer in the Mechanical World, and was not 
forgotten after the black and blue bruises on the left hand had disappeared. 
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Indeed, nothing that a man learns by this method of instruction—experi- 
ence—ever leaves him; it is part of himself. That is one reason why old 
mechanics, even after they have their physical ability impaired by age, are 
valuable in the shop. 

My apprenticeship in a machine shop was under a good workman but 
a poor instructor. During the temporary absence of the proprietor the 
chart for the only screw-cutting lathe was lost. It was on a paper, tacked 
to a shingle or thin board, and one breezy Summer day was blown out of 
the window and into the river, on the bank of which the shop stood. It 
was required to cut some screws in the lathe, eight threads to the inch; 
the pitch of the leading screw was six threads. Reasoning and thought 
finally brought about the result that the leading screw should be retarded 
in its revolutions so that it would travel on its bearing only six-eighths as 
fast as the blank screws on their centers. Six-eighths is three-fourths; so 
if a wheel can be put on the spindle of the lathe—the blank screw—that is, . 
three-fourths the power of that on the leading screw, the thing is done. It 
was already known that an intermediate gear, which was required to drive 
the blank screw and the leading screw in the same direction, gave only 
‘* tooth for tooth,” and therefore did not count. An overhaul of the gears 
was made to find two that bore the relation of six to eight or three to four. 
Gears relatively with the 45 teeth and 60 teeth would do, these numbers 
being multiples of 15 by three and four; 60 and 80, multiples of 20 by 
three and four, would fill the bill, so would the multiples of 30 as go and 
120. One.of these pairs was selected and the screws cut. Never atter did 
the writer care for a lathe chart; given the pitch of the leading screw, and 
that can be counted by a pocket rule and a collection of gears, and the 
combination can readily be made. 

There is one other item in learning to be a mechanic that the appren- 
tice should know and remember, and that is that the end of his apprentice- 
ship is only the end of his apprenticeship; he has not ‘‘ learned his trade,” 
as many claim. The mechanic who “knows it all” is not generally worth 
shop-room. The practice of mechanics, or science, applied to the useful 
arts, cannot be fully comprehended and appropriated by any man in the 
period of his mortal lite. He is the best mechanic who has never fully 
learned his trade. 


A SIMPLE SURFACE GAUGE. 





A new surface gauge has been brought out by E. G. 

Smith, Columbia, Pa. In his description the following 
points are noted: The scriber when adjusted is held 
firmly in its place by tightening the lower thumb nut. 
The rods are not injured in any way, no matter how 
tight they are fastened. No springs are used to lower 
or raise the scriber, but a positive motion is provided 
by means of a shoulder thumb nut. By putting the 
scriber between the frame, work can be laid out close 
tothe base. By extending the rod through the base of 
the gauge it can readily be used as a depth or scratch 
gauge with screw adjustment. The main rod can 
quickly be replaced by a longer one, so as to make the 
gauge almost any size. The upright extensions of the 
frame will hold the rod stiffer than the ordinary shaped 
gauges, and at the same time allows the main rod to be 
extended over four inches. If desired, a straight edge 
as fastened to one of the square sides of the gauge, so 
as to use it along the edge of a surface plate, or on the lathe shears, for 
trueing or laying out work in the lathe. 
Mr. Smith is making a specialty of furnishing separate parts of surface 
gauges, which is certainly an advantage to those who prefer to make their 
own. Making tools of this kind is the best practice a machinist, especially 
an apprentice, can have. For further particulars and prices address the 
manufacturer. 





GERMAN engineers are of the opinion that quite a success has been 
achieved by the recent establishment at Offenbach of a system of pipes for 
the transmission of power by compressed air, the laying down of the pipes 
having been commenced about a year ago, and the work being consum- 
mated in the face of many difficulties. The total length of pipes thus laid 
amounted to 7,760 yards, of which 1,702 consisted of pipe one fcot in 
diameter, 1,710 yards of eight inches diameter, and 4,347 yards of four 
inches diameter. The pipes were laid about one and one-half feet below 
the footpath, the connections of the pipes being made by means of India | 
rubber, according to the method pursued for similar work in Paris, and 
valves are provided for shutting off the air from separate lengths of pipe. 
On the initial trial of the system, made by the engineering authorities of 
the town and by the Boiler Inspection Association, it appeared that there 
was a loss amounting to o.11 of an atmosphere in seven and one-half hours, 
that is 0.39 of a cubic metre per hour kilometre, a loss equalling 13 per 
cent. on the daily output, the power transmitted being, on an average, 500 
horse-power—a very favorable showing. 


A MINE manager in Nevada claims to have invented a gun of remark- 
ably rapid firing capacity, the implement having a Winchester barrel and 
stock, with a 15-repeatipg magazine in the stock. It is a trifle heavier 
than the ordinary Winchester, but its great feature, as claimed, is that the 
whole fifteen shots may be fired in one second, a statement which has been 
fully realized in practice. The shells are thrown out, and at the end of the 
firing the gun is as clean as though only a single cartridge had been 
exploded. It is stated that an instantaneous photograph was taken of the 
gun in action, and, while the exposure was made, five shells were in the 
air tossed out by the inconceivably rapid working of the gun. As described, 
the weapon is one of extreme simplicity. All that the man who does the 
shooting has to do is to fill the chamber with cartridges, cock the gun and 
pull the trigger as many times as he means to shoot. 
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HAVERFORD STORAGE BATTERY SUB-STATION ELECTRIC 
LIGHTING SYSTEM. 





The Haverford Electric Light Co. was the first corporation organized 
in this country for central station lighting with storage batteries. Its works 
are situated at Haverford College, a station on the Pennsylvania railroad, 
nine miles from Philadelphia. Its main circuits run one mile east through 
Ardmore, and two and one-half to three miles west, passing through Bryn 
Mawr and Rosemont, surburban stations on the Pemnsylvania railroad, in a 
seetion containing many large country residences. 

Operations were commenced in May, 1887, but until one year ago no 
serious effort was made to extend the business and occupy the field. This 
delay was chiefly due to two reasons: First, because the system was a new 
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FIG. 3. 


one and investors were cautious, and second because of the failure of the 
underground cables used as charging mains. 

About 15 miles of underground cable were laid when the company 
first commenced business, only a very small portion of which is now in use. 
The experiment proved costly, and demonstrated that underground con- 
struction is not suitable for an electric lighting system in a country district. 
The reason for this is that the cost of construction and maintenance is 
entirely too great for the business done, and the underground system is not 
elastic enough to admit of additions and extensions except at a cost which 
is prohibitive. 

Durivg the last year overhead lines have been built to take the place 
of the underground cables, and supply the new customers who have been 
secured on the most advantageous routes. This change resulted in great 
economy, both in the maintenance and running of the plant. The cus- 
tomers of the company are for the most part large consumers of light, and 
the houses supplied have installed in all about 3,000 16-candle power 


HAVERFORD SrORAGK BATTERY SUB-STALION ELECTRIC LIGHSING SYSTEM. 


lamps. The batteries in some cases supply but one house but, as a rule, 
each battery supplies from three to ten families. The cells are usuall 
located in the basements of the houses aad are connected to the charging 
main in some cases by a non-break hand switch, and in others by an auto- 
matic time switch. The batteries are disconnected from the charging cir- 
cuit by the hand switch or automatic devices operating either at a definite 
time or when the battery is sufficiently charged, depeading upon the char- 
acter of the consumption. The cells are eharged in series. The generat- 
rp Laarpictida ro hours a day, and the batteries are put on and off the 
iferent circuits at such times as will give the dynamos an approximately 
full load at all times. Where a large number of lamps are regularly in 
service, taking current from the same battery, the cells are connected with 
the circuit during the whole ten hours of charging. Charging is continued, 
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too, during the hours of heavy lighting. The battery is thus receiving 
current during the hours of light or no load, and is discharging during the 
hours of heavy load. 

As a battery increases in voltage as it becomes fully charged, an auto- 
matic regulator is employed in cases where a battery is to be used at the 
same time that it is receiving charge, otherwise if but few lights were burn- 
ing the voltage would be too high for the lamps. The regulating device 
throws a resistance into the lamp circuit sufficient to overcome the surplus 
voltage, while the battery is receiving charge. If, however, there area 
sufficient number of lamps in service to use the current received from the 
dynamo. and at the same time make a demand upon the battery, the 
switch is automatically thrown so as to take out the resistance in the lamp 
circuit. In cases where the battery is charged in the daytime no voltage 
regulator is required. | 

By this system it is possible to supply as much current to a building as 
the dynamo and battery combined are capable of delivering; in other 
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words, with a 30 ampere charging current and a discharge of 30 amperes 
from the battery as many as 120 16 candle-power lamps can be burned 
from one battery. Where a greater supply is required a second battery is 
installed. With the new types of battery it is entirely practicable to take 
as high as 100 amperes from a single series of cells without damage to the 
plates; such a rate of discharge, however would soon exhaust the battery. 

Where several small residences requiring only from six to ten houses. 
It has been found that it is entirely to light from one battery, houses within 
a radius of from 600 to 800 feet. In such a case as this, though, a regu- 
lator 1s required to keep the voltage constant. 

The Haverford Co. lights the three railroad stations situated within 
its district the lamps burning all night. Two of the company’s cus- 
tomers have from 300 to 400 lamps each. 

The charge for the light is based upon the current consumed, as 
indicated by the Edison electrolytic meter. The company first started out 
by charging a fixed sum per annum for each consumer, based upon the 
probable consumption. This method proved unsatisfactory in many ways. 
The customers, as a rule, used the light lavishly, and with little regard to 
the interest of the company. This arrangement, therefore, was more dis- 
astrous to the company than if it had been running a direct system, be- 
cause, as the batteries were attached to the lamp circuit for the whole 24 
hours, they would become exhausted by lamps which were left burning 
during the whole time, with the result that many. battery plates were thus 
destroyed. The introduction of the new system secured an economical 
use of the light, and the charge per lamp hour, being less than the cost of 
an equivalent amount of gas, made the system acceptable to the patrons of 
the company. Gas costs in the same territory $2 per thousand feet, and 
this rate, it is believed, is as low as it can be furnished in a country dis- 
trict. The price fixed for the electric light per ampere of current con- 
sumed, which varies according to the voltage of the battery from which it 
is supplied, but which corresponds to arate of $1.75 per thousand feet 
for gas. 

The experience of customers with both gas and electric light has 
always been found to be favorable to the latter. At the present time the 
electric light company is securing many new customers and is putting a 
large amount of machinery, new batteries, etc., into service. 

The Haverford Co. uses the system of the Accumulator Co., which 
controls the patents for devices used in the Haverford system. 

One of the advantages which have been developed by the experience 
of the Haverford Co. is that well pumps, fan and small motors of all kinds 
can be satisfactorily run from the battery at any time during the 24 hours. 
At these country residences water is now pumped by motors taking current 
from these batteries. This pumping was formerly done by wind-mills, and 
there is a noticeable disappearance of the latter from that section covered 
by the storage battery system. 

The station equipment, Figs. 1 and 2f for lighting the Haverford dis- 
trict, consists of about 150 horse-power ip boilers, two 50 horse-power 
ay ed one 8 horse-power engine for exciting the fields ef the dynamos, 
and one steam pump for the artesian well, in addition to two boiler pumps. 
The artesian well pump took the place of an electric motor which was 
destroyed in a fire, three years ago, when the station was struck by light- 
ning. The pump was put in on one’s day’s notice, and has since remained 
in service, although a motor would perform the same service as cheaply, 
and probably with even greater economy. | 

The engines are run without a governor. The valves are set to admit 
a sufficient amount of steam to produce a current of 30 amperes in each 
dynamo at any voltage. The speed of the dynamo, and consequently of 
the engine, is regulated by the voltage in the main circuit. The dynamo, 
therefore, governs the speed of the engine, which receives a greater amount 
of steam from the boiler in proportion to the number of revolutions. The 
engines are permitted to run up to 300 revolutions per minute, which is a 
full load for the engine. As batteries are thrown on or off the circuit, the 
speed of the engine increases or decreases, respectively. The automatic 
device shown on the wall in Fig. 4 is operated by a magnet in the main 
circuit, which closes the steam valve whenever, by accident, a break may 
occur in the main eircuit. The action of this device is instantly to shut off 
steam from the engine. This system has been operated very successfully 
and with very much less wear and tear of dynamos than when the shunt 
system was employed and governing was accomplished by the engine; it 
requires less care, too, on the part of the dynamo tender. 

The company uses buckwheat anthracite coal, with natural draught, 
under one 80 horse-power boiler of the return tubular pattern and two 
Harrison safety boilers. Water is taken froma well 175 feet deep, and 
passes through a National heater and a Hoppes purifier before being put 
into the boilers. | 

For long-distance incandescent lighting the Haverford system seeme to 
be eminently suited. The ability to supply a large amount of current at a 
low voltage at a long distance from the station is one of the best features 
of the system. One of the largest consumers is located at a distance of 
nearly three miles from the station, and at times there have been burning 
at this residence as many as 300 lights at full candle power. Fig. 3 shows 
this sub-station. Another valuable feature claimed for the system is that 
the economy in the use of current from a storage battery is greatest when 
the least current is taken from the battery; that is, with a discharge of 
from one to five amperes there is aloss in electrical energy, as compared 
with the current required to charge the battery, of not more than 2 or 3 
per cent., while with the maximum discharge the loss is estimated at about 
30 per cent. 

The safety of electric lighting by this system has been demonstrated by 
an operation of nearly five years. In that time, it is stated, no complaints 
have been received either of fires or shocks. : 

The maintenance of the batteries is the question of greatest import- 
ance in connection with the economy of the system. The experience of 
the company, and the many automatic safeguards now used in connection 
with the system, as well as the rapid improvements in the construction of 


the battery plates, have made the cost of maintenance very much less than 
when the company first commenced business. Nevertheless, it is believed 
that a still greater economy can be secured now that the company is doing 
its business ona larger scale, and getting a greater amount of service from 
the batteries installed. 

The Haverford system was introduced under the supervision of 
Superintendent E. A. Scott, of the Electric-Dynamic Co., of Philadel- 
phia, and its present satisfactory opeartion is due, in a large measure, to 
that gentleman’s careful yet energetic management. H. H. Yarnall, pres- 
ent superintendent of the Haverford Co., was engaged in conjunction with 
Mr. Scott in developing the plant, and is therefore entitled to a share in the 
credit for having demonstrated to what an extent the storage battery sub- 
station system could be made successful. The cuts and description of this 
plant were procured from the Western Electrician. 


LECTURES BY THE OLD MAN. 


‘ 





Joe, you are growing to be a pretty good foreman and some time in 
a future when I am trying to get a dividend for some other firm I hope 
18 seg you ty this position and dping far better than your humble servant. 
Your promp} action in sending the men home when the boiler played out 
without wasting time to see what I had to suggest was very commendable. 
A good general always decides quickly in an emergency and acts as quickly 
as he decides. | | 

Suppose you catch those four apprentices before they get their overalls 
off and we will use them to ‘‘assist” in lining up some of the shafting on 
this floor. It will give them a litle experience that may come handy to 
them some day. From the way some of these belts are trying to get off 
the pulleys I don’t think a re-allignment will come amiss and it may show 
economical results in the boiler room. Well, boys, do you think we can 
do this job and get itright? Never tried it, but think we can, eh? That 
is the way to talk; never say you don’t know. To begin with, we will 
start from this line as we know that it is all right from our engineer’s report 
the other day after he set the new engine. Billy, you go over te the cor- 
ner grocery and get about two hundred feet of real fine, strong fishing line. 
Jake, you go out in the carpenter shop and get those four plumb bobs in 
the firm’s tool chest, and also bring those trammel points hanging over the 
bench. Tom, you can get a light hammer and small nails while Clarence 
sweeps a clean streak under the line shafting on the floor, also sweeping a 
clean pathway through the center of the shop. Now, two of you drop 
plumb lines down from each end of this first line, dropping the string down 
from the side of the shaft and to within one-eighth of an inch of the floor. 
You other two chaps will stretch about 40 feet of that fishing line directly 
under the points of those two bobs as tight as you can without breaking, 
and nail it to the floor, so. This is our base line; the shaft is right, con- 
sequently the string is right. Now, we will take the trammels at this clean 
spot and with the points six feet apart we will strike an arc across the string 
with one point, using the other point as a.center directly on the line of 
the string. Moving over on the opposite side we strike another arc at right 
angles to the string and cutting the other arc in two places. Jake, drive a 
nail at each place in these arcs where they cross. Billy, take one end of 
some more string and go just beyond that fourth line of shafting and draw- 
ing it tight after Clarence has fastened the other end. to the nail on the 
junction of the circles on the opposite side of the base string, you will 
move it to and fro from east to west until Tom says you have it directly 
over the nail at the other intersection of the circles. There. You have 
geometrically bisected a line and erected a perpendicular to it.. We will 
call this last string the vertical. Now, drop the plumb from the second 
shaft so it will touch the vertical string and bisect it again with the tram- 
mels at that point, driving the nails at the points where the area intersect 
and go through the same operations, stretching strings at right angles to it 
and the whole length of the shaft. Do the same thing with the third and 
and fourth line of shafting, also being careful to see that your parallel 
strings don’t touch any obstructions where you have to run them under 
some of the machines. Throw all the belts from the pulleys so: as to 
relieve the shafting from strains, or more scientifically speaking, stresses ; 
and drop your plumb bobs down from the shaft at as near a point as possi- 
ble to the hangers, so. How do the points of the bobs show in relation to 
the string? About an inch and 2 half away at the west and just on the 
string at the east end. Well, that shaft is considerably out of its proper 
sphere in life. It now becomes your duty to loosen all the hangers but the 
one at the east end and adjust that shaft until all the bobs point directly on 
the string; then, using the level, to get them straight the other way, you 
will proceed in the same manner with each one of the others unt@ zeu 
have gotten all those on this floor level and parallel when we will r e 
our base string and the paralells, leaving our vertical string and get a line 
from it to the second floor and allign the shafting there in the same man- 
ner. Tom wants to know how we are going to carry our line up stairs ? 
Oh! just wait until we have practiced our lesson on this floor and thor- 
oughly learned it, then we will take the next chapter. 

Having finished our work here we will prepare to go upstairs. Billy, 
get the brace and a one-inch bit from the carpenter shop and go upstairs. 
Tom, hold a plumb line against the ceiling at the end of our vertical string, 
Clarence will do the same thing at the other end, ari, Breas points 
where the string touches the ceiling when the points of the bobs are right 
over the string on the floor ; now drive along nail through the floor. Jake, 
you skip upstairs and help Billy see the nails come through. Soon as they 
appear the boys down here will pull them back, and Clarence will bore 
two holes where they were. We will pass the plumb strings up through 
the holes and the boys upstairs will adjust them to the ceiling of the second 
floor, the string being free in the hole and the points directly over the base 
string down stairs. Everything just right, boys? All right, now we are 
upstairs and drawing another base string along the floor just touching 
those two plumb lines, we are ready to go to work and correct the errors 
existing in the shafting on this floor. THE,;OLD Man. 


10 SCIENTIFIC 


MACHINIST. 








Lecturing *‘ The Old Man.’’ 
EDITOR SCIENTIFIC MACHINIST: 

I like the ‘‘ Lectures by the Old Man” very well, but I think it about 
time to turn the tables on him. In his-last peppery communication he says 
he “‘ wants all his men to begin the afternoon with clean faces,” or words 
meaning about the same thing. Now, Old Man, I think it is none of your 
business whether your men wash their faces at noon, or whether they 
wash them at all. They are not yours for the privilege of dictating in such 
matters. It may be better for them to wash their faces—in fact, I think it 
is. But what I object to is the spirit in which it is uttered. 

Another thing. When you grumble at a foreman for keeping a man 
on one machine instead of giving him experience on many machines, be 
sure that you have supplied this foreman with sufficient men, and of the 
right kind to enable him to do as you say ought te bedone. I guess some- 
body better begin some letters, ‘‘ Lectures to the Old Man.” I think he 
needs some. ' C. R. Broox. 





For Draughtsmen. 
EDITOR SCIENTIFIC MACHINIST : 

Some time ago, I found in a paper, the Lngincering News, the follow- 
ing article on the preparations of blue prints, which I consider worthy of 
a place in your paper: 

F. H. Latimer has found that adding oxalic acid to the ordinary blue 
print mixture materially lessened the necessary time of exposure. The 
solutions used were: (1) Ammonio citrate of iron, 120 grains; water, 
one fluid ounce, to which are added a few drops of strong ammonia solu. 
tion till the odor is quite perceptible. (2) Potassium ferricyanide, 105 
grains; water, one fluid ounce. (3) Saturated solution of oxalio acid. 
Equal quantities of the first two solutions were mixed together, and to ten 
parts of this mixture from one to three parts of the oxalic solution are 
added just before use, with the result that in cloudy weather the solution 
containing three parts of oxalic acid prints about ten times as quickly as 
the pure solution. For ordinary purposes, however, it is better not to add 
more than 20 per cent. of the oxalic acid solutlon, or difficulty will be 
found in getting the lines to wash white. R. W. B. 





Gauge Testers and Vacuum. 
EDITOR SCIENTIFIC MACHINIST ; 
In the ScientiFIC Macuinist of April 15th, I noticed a letter from 
M. C. Mac, criticising Mr. Woodward’s sixth and seventh papers under the 
heading, ‘‘ Hints to Engineers.” Taking Mr. Mac at his word (that any 
writer should be willing to have his work criticised), I will call the reader’s 
attention to Mr. Mac’s criticism. 


Mr. Mac says, in reference to Mr. Wodward’s sixth paper, that the 


gauge tester he illustrates is both crude and unreliable, and that it would 
do as a make-shift, if nothing else could be had, and that there were others 
that ought not to cost as much, taking everything into consideration, be- 
sides being satisfactory as well as accurate for any desired pressure. 

First, Mr. Mac says it is crude and unreliable. It may look a little 
crude to some, but it is as reliable as any safety valve. Second, it should 
not be called a make-shift because it is simple and any engineer can have 
one. Third, as to cost, Mac’s tester would cost at least ten times as much 
as Woodward’s, and any man who has charge of a steam plant who can not, 
with the aid of a few inches of gas pipe and in a common blacksmith shop, 
make a tester as described by Woodward, is unworthy the name of engi- 
neer and should be classed with the ‘‘ country cousins,” as one brother calls 
them. On the other hand, it would require a machine shop to construct 
one that Mr. Mac illustrates, and I doubt if one can be made water-tight 
without much friction. But Mac says, give the piston a whirl to relieve 
vertical friction. Now, how does he do that? Is the piston threaded ? 
Query: Which way do you whirl it? 

Referring to the seventh paper Mr. Mac says that he cannot see what 
difference it makes whether there is air in the boiler or not, so long as 
there is plenty of water, before lighting the fire. Now, I am sure Mr. 
Woodward will agree with him there, for he does not say that it will. But 
he does say that by removing the vacuum the engineer can then learn the 
true level of the water. Any engineer will learn this who has had any 
experience with a good boiler. 

Perhaps Mr. Mac’s experience has been with an old leaky boiler that 
never has any vacuum, A boiler with a glass water indicator that is in 
good order will show the level of the water, but gauge-cocks will not until 
the vacuum is removed. 

I do not wish to have any controversy with Mr. Mac, but will leave 
the question with the intelligent readers of the SCIENTIFIC se ae 

a Dra» 





The Foreman. 
EDITOR SCIENTIFIC MACHINIST : 


The foreman makes the shop. If it is a well-ordered shop, or one in 
bad order, you may be sure that it corresponds with the foreman. Let me 
make one exception. When the superintendent does not run the shop 
himself and uses the foreman as a medium through which to transmit orders. 
If he does the latter, the foreman occupies only a nominal position and 
can not be held responsible for a bad state of affairs. But when he is 
entrusted with the management of the men and work, as he should be, the 
shop or department over which he presides will be sure to be a counter- 
part of himself in many ways. When you find a shop in which every 
one is in everybody’s way, and every man seems to be doing the same 
thing as every other man—when you see these things, just consider them 
the mirroring of the foreman. 

I want to caution new beginners against some evils which have been 


account of these facts. 
may think due I will simply repeat what I said in that letter. 


| ‘‘written up” in papers frequently, but not too much, for they are to 


' be recalled and resolutions taken to steer clear of them very often. When 
starting in as foreman, either as a beginner or in a new shop, make up 
your mind that you will have trouble unless you observe the truth in your 
dealings with the men. The neglect of veracity will lead to innumerable 
complications and will make you a failure more quickly than any other 
fault. No less important is the injunction to avoid drink. In some shops 
and places it is not difficult to keep clear of it, but there are many towns in 
which are a set of men who drink as regularly as they eat. They are not 
‘*intoxicated” much, but are about one-third full most every day. These 
men breed mischief, and are to be dealt with carefully. They want a 
tree and easy discipline—or rather, none at all. They are not infrequently 
absent, and want the foreman to be ina position where he can not punish 
them. They will study and plot, and plot and study to get him there, too. 
They will find out where and how he spends his evenings, and if he is in 
the habit of going to drinking resorts, only a little, they will manage to 
meet him there, and it is then an easy matter, generally, to get him to take 
a drink—sometimes more than one. Any success of this sort will be fol- 
lowed up. The foreman may bea very sober maz all this time, with no 
intention either of committing an indiscretion or setting a bad example. 
But some morning one of his men, with whom he has been convivial, will 
not appear. He may be hard pushed for proper help, and the man may 
be ona job that another can not take up. The foreman may be satisfied 
that this mechanic has been on a spree, and when he turns up it may be 
very evident that he has, and the foreman will feel mightily like discharg- 
ing him—a feeling that would soon impel him to that act if there were no 
considerations of policy to deter him. But he can not do’by this man what 
his duty to the firm and to himself demanded, because it would soon get 
circulated that the foreman was ‘‘ out with the boys” every night—a report 
that must sometimes reach the ears of the employers, and prejudice them 
against this foreman. 

Don’t drink with the men. 
with those under you. 

It is a bad habit to swear. Men who use violent language are not 
respected as much by the men as they would be otherwise. 

Don’t know it all. You will find that many of the men under you 
know more about many things than you do, and can teachyou. Because 
you are the executive head of the shop does not imply that you have the 
most knowledge. You should be intelligent and able to fill your position, 
but you were put there because it was supposed you understood the hand- 


Don’t drink at all, but especially not 


ling of men and possessed some executive capacity, not because you were | 


considered to overtop all your men in general mechanical information. 
As a matter of fact, the foreman is rarely the best all-around mechanic 
in the shop. If he is, and has besides the qualifications of a good foreman, 
he may consider himself a very fortunate person. An ordinarily good 
mechanic, with a knack for readily mastering difficulties and getting 
promptly out of close places, quick to make up his mind, and having the 
discrimination to put the right man at the right work, will make a good 
foreman. Noone can be a good foreman without knowing how to do 
these latter things. Gro. C. BARTLETT. 


About Algebra. 
EDITOR SCIENTIFIC MACHINIST ; 

Mr, James F. Hobart comes back at me in the issue of the MACHINIST 
for May 15, and scolds me for not taking readily to algebra. I suppose! 
should understand algebra and study out the way to use it. But it is like 
the perfect man—every one should be such, but very few are. No doubt 
all engineers ought to understand the X, Y and Z business, but as a matter 
of cold fact very few of us do, and we cannot be reached by such a method. 
I had not read the issue of April 15, in which Mr. Hobart’s third paper on 
‘‘ Erecting Steam Plants” was printed, when I wrote the letter printed in 
the issue of May 1, and to tell the truth I did not expect it would ever show 
up atall in the ScrentTIFIC MacHINist. I have noticed that a good many 
series of mechanical articles that start out on a simple plan, get too high up 
the ladder for the people who took most interest in their beginning to thor- 
oughly understand. I liked the commencement of this series. It was an 
interesting subject to me, and I just happened to express myself as I did on 

If Mr. Hobart will please accept any apology he 


If Mr. Hobart is a ‘‘ greasy engineer” will he please tell me what 
difference it makes whether an engine runs ‘‘over” or ‘‘under”? Also 
what he would do in case his injector broke and could not be replaced by 
a new one in several days—that is, can he tell whether he can devise some 
method of feeding the boiler for a couple of days? 

J. J. H., Akron, O. 


Some Criticisms—Specialists. 
EDITOR SCIENTIFIC MACHINIST : 

. I have read with interest the articles by ‘‘ The Old Man.” His talks 
are very pertinent to good shop management. I must, however, disagree 
with him in regard to the question of putting the apprentice boys at every 
kind of a job in the shop. Now, suppose you have a young man who 
shows, in about a year, that he is not cut out to be a first-class all around 
machinist, and by putting him through the same course you would a more 
capable youth you will simply give him a smattering of knowledge. What is 
best, to make a “regular machinist” in form, but a good-for-nothing in 
fact of him, or put him on one machine, say a planer, and keep him till he 
knows how to run that tool for any one, or any work? I think it is better 
for the boy and better for the firm to teach him to do at least one thing 
well if he is not very bright. 

I believe in specialists anyhow. I notice Mr. J. J. Sand wants men 
to know how to fill any emergency, but such men are produced at great 
sacrifice to themselves and the shops, and it is ten to one that the emergen- 
cies they were supposed to be educated to rise up and ‘‘ fill,” will never 
occur, under the circumstances which, theoretically, would necessitate their 
In the general run of work they do not often meet such cases. 





presence. 




















SCIENTIFIC MACHINIST. 


XI 








It seems to me to be compatable to a large standing army in the United 
States. There is a possibility that it may be needed, but that possibility is 
too remote to justify the great expense of maintaining a large force to act in 
the event of the unexpected happening. So, there isa possibility that a 
machinist may be placed where his wide range of experience only can pre- 
vent great loss, but he had better take the chances of such not occurring 
than to provide himself for any emergency at the price he must pay. 
F. J. MEEKER. 





The Tool Room, 
SDITOR SCIENTIFIC MACHINIST : 

The other day I heard a foreman say that he had tried hard to have 
the firm put in a tool room, but could not get them todoso. The sub- 
stance of his conversation was that it was a great inconvenience and a con- 
siderable loss in money to the shop. He could convert one corner to this 
use very easily, and only needed some tools and aregular toolmaker. He 
had convinced them that it would be wise to have the corner partitioned 
off and a lathe appropriated, but when it came to the man the project struck 
a rock—the proprietors would not hire a man especially for the purpose. 
The foreman was a firm believer in having a good thing or none at all, so 
he let the matter drop rather thin put in an unskilled man. His descrip- 
tion of the confusion, loss of time and material resulting from the system in 
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Fie. I—ELEVATION. 


vogue of leaving every man do his own tool repairing impressed me, and I 
am sure that any manufacturers running a shop without a tool room would 
have been convinced of the bad judgment of such a way of doing had they 
heard him. 

For myself, I have always insisted on having a properly equipped tool 
room and a good man for every twelve or fifteen machinists employed. 
The proportion of toolmakers to machinists depends upon the kind of 
work, of course, but as shops go, one of the former to fifteen of the latter 
is about right. 

I have heard it recommended to keep an emery grinder in the tool 
room. This I consider a necessity, and have had one for years. If I 
employed but one man, I should give him an emery grinder 

K. I. B. 





Employers vs. Employes. 
EDITOR SCIENTIFIC MACHINIST : 

Some months ago, I read some articles in your paper by Mr. Fred H. 
Colvin about the tyranny of shop rules and of foremen. I was much 
interested the other day in the answer to question 365. I think you are 
right in warning peaceable men against the mischief-makers, but I also 
agree with Mr. Colvin, that it is dead wrong to attempt the ‘‘ blue law ” 
practice in the shops of to-day. I heard a man say yesterday that if the 
railroad officials took as much pains to beat their employes as the employes 
do to beat them, there would be literal war. I do not believe it. I have 
heard railroad presidents express themselves concerning the question of 
wages in very strong language. One of them said: 
every railroad system in the country, wouldn’t I starve those fellows into 
submission! They’ve no business to have more than a dollar and a half a 
day, the best of them. They don’t earn it, and to get more makes them 





Fic. 3—SECTION ON X X. 





| . Fic. g-SECTION ON Y Y. 


THE MCGRATH,.RATCHET DRILL. 


‘¢Tf I had control of 


feel too smart.” As to what the officials and employes would do to each 
other if they could, let me say that it would be diamond cut diamond, but 
I believe there is more humanity and real magnanimity in the employes 
than in the employers. 

We might carry the same to manufacturing business, where many cases 
would be found to show that men are often imposed upon to the very last 
limit, I am an advocate of peace, but I like to see consideration for men 
by employers as well as consideration for employers by men. Having 
charge of some 200 men, and standing between a corporation on one side 
and the workmen on the other, I speak from much experience. | 

V. L. STOCKTON. 


THE McGRATH RATCHET DRILL. 





The reciprocating movement of the operating handle in either direction 
is utilized to turn the McGrath ratchet drill. The holder is mounted to 
rotate ina hollow threaded shaft containing a longitudinally movable 
spindle, which, at its upper end, rests either directly against the usual angle 
iron, or a support, fixed to the work, and which also restrains the hollow 
shaft from rotating. An operating handle is journaled about the drill 
holder, as shown in Figs. 1 and 2, the handle carrying two oppositely-act- 
ing pawls, shown in the sections Figs. 3 and 4, which engage two ratchet- 
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Fic. 2—VERTICAL SKCTION. 


tooth wheels, one of which is fast on the drill holder and the other loose 
on the hollow shaft. Secured to the ratchet wheels are bevel gears arranged 
facing each other and engaging with a common intermediate bevel gear 
loosely mounted on a stud projectirg from the hollow shaft. Movement 
of the operating lever in either direction will cause one or the other of the 
pawls to engage its ratchet wheel and act to turn the drill holder and drill 
in the same direction. Threaded upon the hollow shaft is a sleeve which, 
when rotated about the shaft, will move the shaft longitudinally to feed the 
drill to its work. In the outer surface of the sleeve are longitudinally cut 
ratchet teeth which are engaged by a pawl carried by a tube surrounding 
the sleeve and partially rotated by the reciprocation of the handle. The 
engagement of the feeding pawl, as the tube is rotated, with the grooves in 
the sleeve, may be so adjusted as to give any desired feed to the drill. 

With this construction there is no lost motion, since the drill is oper- 
ated at each stroke of the handle. This drill is placed on the market by 
John F. McGrath, of Taunton, Mass. 


THE extensive production of bricks manufactured of coal dust and 
pitch in France may be judged from the amount stated to have been used 
in that country in 1889, namely, 24,000,000 tons. The coal dust is for this 
purpose most thoroughly mixed, in a certain proportion, with melted pitch, 
and then pressed into shape and afterward dried. Leaving out the cost of 
the dust and pitch, and bricks cost from 30 to 40 cents per ton to manu- 
facture ; the pitch is in value 30 cents per ton of bricks and the coal about 
$2 per ton, carrying up the figures to some $2.70 perton. The bricks are 
formed solid and perforated about 2” long, the solid ones being used on 
railways and in steamers and in manufacturing establishments, and the per- 
forated ones in houses, the article burning freely. and giving but little refuse. 


I2 


IMPORTANCE OF THE PATENT OFFICE. 





The Patent Office is the corner stone of this Nation’s prosperity, and 
the rock upon which our industrial success is founded. Without the labor 
saving inventions of America by which the productiveness of a man’s labor 
is increased many fold, it would not be possible to pay more for labor and 
material and still undersell foreign producers, and without our peculiar 
patent law which requires the government to give something more than a 
bit of parchment for the fee, and without the patent office with its admir- 
able organization, the inventiveness of the people would have remained 
dormant and we should have been on the same level with the older nations, 
struggling in a competition in which the question of wages is the paramount 
and controlling condition. : 

With every business of the country directly dependent upon labor 
saving inventions, and the substitution of power appliances in the place of 
hand labor, is it not most singular that anybody in the broad land should fail 
to appreciate the spring of all these waters of gladness? Yet you can 
hardly pick up a paper without meeting some flippant fling at the patent 
office. Perhaps this is excusable in a callow reporter, when /earned M. C.’s 
say that a yankee can no more help inventing than a hen can help laying 
eggs, and when the same arned gentlemen are incapable of viewing the 
patent office other than as an asylum for so many needy constituents. 
But the wonder is just the same, that men with brains enough to enable 
them to treat some subject sanely, should be so ignorant. 

If inventors and others actively interested in patents would unite in 
an effort to make themselves felt politically, Congress would soon cease to 
be indifferent. To do this it is not necessary to form any new issues or 
start any new political party. What is wanted is to make a member of 
congress feel that he has a demand behind him and a pressure upon him, 
and he will wake up to his duty fast enough. As it is now, he feels no 
pressure and hears no demand, and being human he will not unnecessarily 
add to his cares. If ome manufacturer in every district would, during the 
recess, take occasion to impress upon his M. C. a desire which would not 
take no for, an answer, that said M. C. should inform himself and be 
prepaired to do something fair for the patent office, the work would be 
accomplished. It is not because congressmen are indifferent to their duty, 
but because they are not informed and feel no pressure to become informed. 
Then also efforts which have been made have universally been made dur- 
ing session. That is not the time either to gain attention or impart in- 
formation. The average congressman regards the patent office as an 
unessential and obscure bureau of a not very important department and in 
presence of the great issues involving political success or the demands of 
his immediate district, he cannot give it any attention. During recess he 
has leisure and is face to face with his constituents. He can then be 
reached, and being reached he will inform Asmse/f. He does not wish nor 
need to be attacked with opinions or arguments. What he wants to be 
shown are facts. He will formulate his own arguments. He needs to be 
shown that no business, even that of farming, could be possible without the 
use of patented inventions, that it would hardly be possible to compete 
to-day with the inventions as they were ten years ago and that every inven- 
tion improves the thing or improves the process of manufacture so as to 
make it cheaper. If it is made cheaper it is because less material or less 
labor goes into it: generally itis because less labor goes into it. If less 
labor, then the productiveness of labor is increased. 

No man is compelled to use a patented machine except by the neces- 
sity to save money by doing so. And no man would buy a patented thing 
- unless he expected to save money by doing so. What, then, becomes of 
the cry against the extortion of patentees? But the ignorant man says 
these things would be made anyhow. Would they? Why don’t the 
English, French and Germans make them at home? It is singular that 
there should be, probably to-day, four times as many applications for 
patents in the United States than in all the rest of the world, and ten years 
ago, before several foreign nations had remodeled their patent laws in the 
direction of our system, the proportion was much greater. Since the days 
of Queen Elizabeth there have not been issued in England more patents 
than are applied for in a single year in the United States. It is wonderful 
that when skilled men come to our shores the genius of invention begins 
to waken. It is not yankee air but the opportunity which creates inventors. 

The ignorant man also says with a swell of conscious superiority, 
‘¢Not one out of a hundred patents is good for anything, or pays expenses 
anyway.” But according to modern system of inductive reasoning we may 
safely conclude that ‘4#s man is mistaken. When you see asmoke it is not 
necessary to burn the fingers to know there is fire. Forty thousand men 


do not put their money into the patent office every year without knowing | : \ ( tgomer “ul 
| street, N. Y., which we mentioned in last issue, is eliciting favorable opinions 


that there is a fair chance for profit. The great majority know before hand 
just where the money is coming back from. Their anticipations as to the 
amount of return may not be satisfied, but there ts profit instead of loss to 
most of them. If it was established that only one per cent. got anything 
back, the business would certainly be languishing instead of growing 
steadily larger year by year. 

When the congressman has absorbed these facts he will not be long in 
arriving at a conclusion that the patent office is an important institution. 
He will believe then that the $4,000,000 stored in the Treasury belonging 
to that office and not to the government, ought to be used to increase the 
efficiency of that office. He will soon decide that the crowding together 
like cattle in a pen is not conducive to efficiency. He will conclude that a 
building erected with money paid in by patentees ought not to be mono 
polized by other bureaus. He will conclude that the only bureau of gov 
ernment which is now, and always has been, self-sustaining is certainly 
entitled to the benefit of its earnings, and I hope he will conclude that to 
fill properly the position of Commissioner of Patents, needs more varied 
and higher qualifications than are required by any cabinet officer or even 
by the President in ordinary times; and that that officer, with his bureau, 
ought not to be an underling in a department of third class importance. 

R. D. O. Sirs. 


SCIENTIFIC MACHINIST. 


BOOK REVIEWS. 





WAYS AND MEANS, for Machirists, Metal-Workers, Model Makers, 
Watch and Tool Makers, Jewelers, Draughtsmen, Etc. Being a Collec- 
tion of Hints and Helps Not Found in Books Usually Written for this class 
of Artisans. By A. H. Cleaves, M. E.; with 125 illustrations. Published 
by John W. Weston, 78 La Salle St., Chicago, III. 


This work covers a field hitherto uncovered—or rather, it takes up a 
class of work that has not been treated of before in mechanical literature. 
It is not often that the author of a book on practice is himself capable of 
doing the work he writes about. The author, Mr. Cleaves, evidently 
knows how to perform all the operations treated of in Ways and Means. 
The illustrations are very fine. There are ten chapters. The first three 
are devoted to hardening, tempering and annealing ; the fourth to miscel- 
laneous and useful appliances, methods, rules, etc.; the fifth, sixth and 
seventh to fine work and bench-work, and the eighth, ninth and tenth to 
bench-work and general machine shop practice, embracing some of the 
most useful information and finest descriptive cuts we ever became 
acquainted with. The paper in the book is excellent, the printing clear 
and easy to read. 

The author states that this is the beginning of a series of books from 
his pen. If all prove as useful in every-day work as this one, a most valu- 
able set will be produced. 


STEPHENSON’S ILLUSTRATED PRACTICAL TEST. 


This work is written for young men wishing to fit themselves for exam- 
ination for an engineer’s license. It is evidently from an engineer, and 
will be found helpful to all men running engines. The volume is bouad 
im cloth and is, we understand, sold for $1. The publisher is Walter G. 
Kraft, 70 La Salle St., Chicago, III. 


LOETZER’S HAND-BOOK, of Practical Rules and Tables for 
Machinists. Complete on Lathe Screw Cutting, Turning and Boring 
Tapers; Figuring Speed. Rules and Tables for Finding Diameters, Cir- 
cumferences and Areas of Circles ; for Computing and Finding the Weights 
of Round, Square and Fiat Iron and Steel, and Cast Iron Pipe and Balls. 
Rules for Speeding Engines, Emery-wheels, Circular Saws, Etc. Rules 
for Finding the Required Length of Belts and the Horse-power of Pulleys, 
Table of Allowances for Shrink-fits, Tables of Decimals of an Inch for 
Each 1-64th of an Inch and for American and Birmingham Wire Guage 
Sizes. ’ 

It also embraces much practical matter for the engineer. We give 
elsewhere in this issue extracts from it. The price is socents. C. E. 
Loetzer, Sayre, Pa., is the author and publisher. 


WHY BAND SAWS BREAK. | Sixteen Reasons, and How to 
Avoid Them. Being Instructions to Filersin care of Large Band-saw 
Blades Used in the Manufacture of Lumber. By Joshua Oldham. Pub 
lished by M. T. Richardson, 84 and 86 Reade St., New York. 


This isa work by one who has had long experience with band saws. 
It comprises about 100 pages, and is well illustrated. Every sawyer should 
have a copy. The address of the publisher is given above. 


PRACTICAL CARRIAGE BUILDING, comprising numerous 
short Practical articles upon Carriage and Wagon Woodwork. Plans for 
Factories; Shop and Bench Tools; Convenient Ap, liances for Repair 
Work; Methods of Working ; Peculiarities of Bent Timber ; Construction 
of Carriage Parts; Repairing Wheels; Forms of Tenons and Mortises; 
Together with a variety of useful hints and suggestions. Compiled by 
M. T. Richardson, editor of the Blacksmith and Wheelwright, 84 anc 86 
Reade St., New York. 


This book is quite thoroughly described in the above, from the title- 
page. It comprises 222 pages, is very well bound, and selis fur $1. 
Every blacksmith and carriage builder or repairer should own a copy. 


A MANUAL OF THE STEAM ENGINE. Part lI. Design, 
Construction and Operation. For Engineers and Technical Schools, By 
Prof. H. R. Thurston, Director of Sibley College, Cornell University. 


The first part of this work was fully reviewed some months ago. The 
book is from the greatest authority on the steam engine in this country, 
and will be accorded a reception such as his works have ever received. 
For a description of the two volumes and more detailed information, ad- 
dress, John Wiley & Sons, 53 E. roth St., New York. 


The catalogue recently published by Montgomery & Co., 105 Fulton 


and praise from every quarter. We give below a letter to us from a prac- 
tical mechanic well acquainted with all kinds of tools and catalogues. It 
may not be amiss to say that this is a large book of over 700 pages, bound 
in cloth. It is sent by the publishers to any address, postpaid, for $1.00. 
The purchase of $10 worth of tools or goods from Montgomery & Co., at 
any future time, will secure a rebate of the price paid for the book. For 
instance, if cne buys it now, and some time this Summer sends an order 
of $10 or more to this firm, one dollar will be deducted from the bill, thus 
making it come free. 
This is the letter referred to : 

EDITOR SCIENTIFIC MACHINIST: After a thorough examination of the 
work, I can say, that I know of nothing better that has been published as i 
than Montgomery Co.’s new 1892 catalogue, to aid users of toels and supplies 
of all kinds to make their selections. It contains cuts and descriptions 
of nearly everything that is needed and of practical use to the mechanic. The 
different tools and supplies described are so various, as to reach almost every- 
body connected with the machinist, engineer, jeweler, plating and polishing, 
and other trades. It does not only give one make or more of the different 
tools, but includes all the good tools of the different makes, for the purpose 
for which they arerequired. In fact anyone can obtain more for their money 
for this kind of a book than anything yet placed on the market, 

Very truly, E. C La. 


SCIENTIFIC MACHINIST. 


NOTES ON SCIENCE. 





The peculiar fact is remarked upon in the Lngincering Journal that, as 
compared with English practice, the sand blast process has found but little 
favor in the United States, a single company in Sheffield using at least 200 
horse-power of steam in its operations, and the application elsewhere in 
Eurepe being extensive for various purposes. In Sheffield the main utilza- 
tion in this line Is the recutting of new files to improve them. The process 
is familiar by which files are cut with chisels that raise up shavings or 
teeth, these being of curved form and with a thin edge that soon crumbles 
or breaks, unless the cutting is skilfully done and the steel of good quality. 
When treated by the sand blast, the files are held at an angle, so that the 
sand impinges on the back of the teeth, cutting away the thin edge, but 
not affecting the face, the teeth thus becoming strong cutters without the 
thin curled edge left by the chiselsin cutting. The operation is very rapid, 
requiring but a few seconds, and the value of the files is much increased. 
Sand, however, in the common sense, is not employed in this process, but 
a mixture of sandy clay and water thin enough to be circulated by pumps. 

In a lecture before the Society of Arts, Boston, some of the draw- 
backs to the popular use of aluminum were set forth by A. E. Hunt. 
The pure metal, he said, is softer and weaker than the commercial variety 
containing 3 to 4 per cent. of impurity, and the tendency of the metal to 
become coated with a thin film of oxide on exposure to air gives it a dull 
appearance, and renders it unsuitable for tableware. It loses its tensile 
strength and much of its rigidity at 400 to 500 degrees F., becomes pasty 
at 1,000 and melts at 1,300; it does not roll or cast well, and its conductiv- 
ity for heat and electricity is only about half that of copper, its tensile 
strength is not greater than that of common cast iron and only about one- 
third that of structural steel, while its strength in compression is only about 
one-sixth that of cast iron. Further, a bar of aluminum 1” square and 4 
feet 6” between its supports deflects two inches with a load of 250 pounds, 
while a similar bar of cast iron requires double the load to give an equal 
deflection ; the modulus of elasticity in the case of cast aluminum is about 
11,000,000, or only about one-half that of cast iron, and one-third that of 
steel. Its presence in iron is stated to be deleterious, and it is said not to 
lower the melting point of steel, statements tothe contrary notwithstanding. 

It appears from a statement in a foreign technical journal that an 
alloy consisting substantially of 95 per cent. of tin and 5 per cent. of eop- 
per may be used with satisfactory effect in connecting metals with glass for 
electrical and other purposes, hermetically sealing glass tubes, etc. For 
this purpose the alloy is prepared by pouring the proper proportion of 
melted copper required into the molten tin, stirring round with the wooden 
stirrer, casting or granulating, and remelting. It is found to adhere 
strongly to clean glass surfaces, and has nearly the same coefficient of 
expansion as glass: it melts at about 360 degrees C., and by alloying it 
with o.5 to 1 per cent. of lead or zinc it may be rendered softer or harder, 
or more or less fusible, according to the requirements in each particular 
case. In addition to the uses mentioned, the alloy may also be employed 
for coating metals or wires, imparting to them a silvery appearance. 

It is announced that a Welshman has perfected a sewing machine by 
which the thread is supplied directly from two ordinary spools, and sews 
through the assistance of a rotary looper; by means of this arrangement 
the old style shuttle or bobbin is done away with. 

A reliable thermometer for high temperatures, as described in 
the Philosophical Magazine, has at last been devised, the instrument being 
made in the form of a platinum resistance, the simplest shape of wich 
consists of a coil of fine wire welded to leads of comparatively low resistance ; 
the electrical resistance of such a wire varies according to its temperature, 
so that the reading of the one gives the other by consulting a table prepared 
with reference to the zero of the instrument. Siemens’ well known elec- 
trical pyrometer depends upon the same principle, but in this case the 
zero is known to change largely and continuously—an effect due, it is 
alleged, to the imperfect design characterizing the Siemens apparatus; the 
fact being that, if the wire is pure to start with, and is protected while in 
use from strain and contamination, its resistance, after having once been 
annealed, is always very near the same at the same temperature. The im- 
provements now announced in the platinum resistance thermometer, or 
pyrometer, consist in the better protection and treatment of the platinum 
wire, and this is differently treated according to the heats to which it is 
to be exposed ; for temperatures below 700 degrees, Cent., the leads may 
be of copper or silver and the tube of hard glass, or, for work below 1,000 
degrees, a wrought iron tube may be used. 

It is now generally held by electricians that the principle of the 
aurora borealis is the same as that shown by the Geissler tube, in which 
electricity is discharged through rarefied air. 


A New Supply House. 

We are pleased to inform our readers that the J. H. McLain Co., of 
Canton, O., have just opened a store in this city, at No. 10 So. Water street. 
Besides having in stock a full line of goods of their own manufacture, con- 
sisting of iron and brass goods for steam fitters, engine builders and 
plumbers, they have made arrangements with the Canton Steam Pump 
Co, & Akron Heating and Ventilating Co., and are figuring with other 
parties on engines, boilers and other machinery of which they expect to 
handle a full line, and carry same in stock, as soon as the new addition 
to their building is finished, which will give them the largest and finest 
machinery wareroom in this city. They have just placed on the market 
the Globe Injector and Canton Lubricator, and a new design of glass 
oiler, illustrations of which will appear in our paper soon. Any one de- 
Siring information or prices on any goods in their line will do well to cor- 
respond with or call on them, This branch of the business will be under 
the management of C. E. McCombs, who has for the past ten years been 
connected with some of our largest houses here in the same line, and we 
join with his many other friends in wishing him the success he merits. 
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To Knoxville, Tenn. 


The route from Cincinnati to Knoxville via the Queen & Crescest Route 
is one of the mest attractive rides in the South. Leaving Cincinnati en the 
besutiful vestibuled trains, passing for nearly 100 miles through the Blue 
Grass region, of Kentucky, over the famous ap, fe bridge, with its picturesque 
scenery, along the wild and rugged banks of the Emery river, through Harri- 
man, Tenn., the rising Prohibition town, en through Oliver Springs, one of the 
prettiest and Best of the mineral spring resorts in the South, into Kuoxville 
by the historic Walden’s Ridge. Every foot of greund traveled ever is replete 
with objects of interest and beauty. e most enjoyable trip is in the day 
time, but should the passenger sappen to be fertunate enough, as we were, to 
come out of Kuoxville on a moonlight night, the scenery is beautiful beyoad 


comparisen. 


Burlington Route New Service. 


A threugh Pullman sleeping car Chisago to Sam Francisco is a feature of 
the Burlington’s new service. This car leaves Chicago daily on the fast train, 
at I Pp. M., and runs via Denver, Colorado Springs, Leadville, Glenwoed Springs, 
Salt Lake City and Ogden, arriving in Sam Francisco at 11.45 A. M., less than 
four days en route. 


Republican National Convention. 


The Nickel Plate will sell excursion tickets to Minneapolis for delegates 
and friends at very lew rates and liberal limits. Tickets on sale June 1 to 6. 


&xcursion to Helena, Montana. 


The CC. C. & St. L. R’y (Big Four Route) will sell tickets to Helena, 
Mont., and return June 7th to 11th, goed returning until July 7th at half rate. 
This is your opportunity to visit the great Northwest at very low rates. Full 
information can be obtained at city ticket office, 173 Superior street; D. Jay 
Cellver, City Ticket Agent ; James DeWolf, Div. Pass. Agt. 





A Rare Opportunity 
is offered by the Nickel Plate as they will sell tickets to Cedar Rapids, Ia., af 


remarkably low rate from May 30th te June 6th, account the Conference ef the 
German Baptist Brethren. 





Minneapolis. 


The Nickel Plate offers its patrens special rates to the Republican Conven- 
tion from June ist te 6th. 





Who !s Going ? 


The Nickel Plate is offering extremely low rates to Minneapolis. See their 
Agents for particulars. 


Buyers Department. 


A CLASSIFIED LIST OF MANUFACTURERS OF AND 
DEALERS IN MACHINERY AND SUPPLIES. 











Machinery. 
JPARTLETT Machine Shop, 63 to 69 South 
Water street, near N. Y. P. & O Depot. 


Mill Machinery of every description. Tele- 
phone 1123, Cleveland, oO. 











OLL, WM., Mfr. of Light Machinery and | 


Metal Patterns. 57 Center st., Cl’vi’d, O. 





NHAFTING STRAIGTENERS, 


Iron work. 
Cleveland, O. 


J. H. Wells, Tampa, Fla. | 





ventions Brass, Copper, Steel and 
Union Machine & Electric Co,, 





Boiler Cleaner. 











6 OW to Keep Boilers Clean,"’ is the title | 


of a 96@page book mailed free by 
Jas. Q. Hotch ciss, 120 Liberty St., N. ¥. 


Flue Welding, 


] EB assist inventors to develop their in- | 


Gear Cutting. 


| ¢ NEAR CUTTING, Gear Cutting Machine. 
Ready made and made to order. 

fifteen cents for our “Gear Book for 1892."’ 
Lexington Gear Works, Lexington, Mass. 


Boiler Makers’ Tools. 


= : Aa tia iene ew oi Mi rot nine: SE OS 
tags si A. RICH, 23 So. Canal St., Chicago, 

Ill. All kinds of Boiler Makers’ smal! 
tools, expanders, etc. 


Machinists’ Supplies. 
SE act et, Be eo oe 
Y W. CARD & CO., manufacturers of fine 


hI. goods, Taps, Dies and Plate. S.A.Smith, 
23 So. Canal St., Chicago, Western Agent. 


For Sale and Business Opportunities. 





Send 








YOR SALE—A machine shop in Cleveland, 
complete for working ten men. 
lished over eight years. Plenty of work comes 
in. Splendid opportunity for one or two 
good machinists. Address, B. W. W., Scientific 
Machinist. 





~ FIX’S SONS’ Steam Flue Welding Works. 
kK. Dealers in new and second-hand boiler 
flues, cor. Leonard and Winter Sts., Cleve- 
land, O. 


Wanted. 





JINGINEERS or those familiar with steam 





wanted for the HINE ELIMINATOR (see | 


). Address Hine Eliminater 
Co., 108 Liberty St., New York. 


advertisement) 





GENTS wanted, for the Globe Automatic 


Injectors, also for Globe Double Glen | 


Sight Feed Lubricator. Sent on trial to re- 
sponsible parties. For particulars, address, 
C. E. McCombs, 37 S. Water St., Cleveland, O 


\ ACHINISTS AND APPRENTICES to sell 
i the best surface gauges, etc., big profits 
Address G.G. Smith Columbia, Pa. 








s Met rs for ‘ Loetzer’s Hand-Book of 
i Practical Rules and Tables for Machin 
ou lathe screw cutting, figuring speed, 
setting valves, finding horse power, etc., etc 
Kspecially written fur mechanics not tech 
nically educated. Price,cloth binding 50 cts 

leather binding 75 cts. Address C. E. Loetzer, 
Sayre, Pa. 


ists,’ 





Sah ae 


TROT. 

Zid wv WOO 

OUINDIR\YSSS 
TELEPHONE 2129 

40 SHERIFF ST.CLEVELAND,.C, 


___  - 6 
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( NE-HALF Interest in Foundry and 
JF Machine Shop doing a good business. 
| A very fine opening for a good machinist. 
| John HE. Warr, Atlantic, Ia. 


“WTNAD CAT?O "077g. —_—_————— 
i SALE—S-light dynamo, with lamps or 

can be used as motor. Send stamp for 
A. HILL, Meadville, Pa. 


particulars. 





Rubber Stamps and Type. 


fh hoger BROS. & CO., Cleveland, O., man- 

i ufacturers of Rubber Stamps, Type and 
Figures, Seals, Stencils, Steel Stamps, etc. 
Cireular free. Taylor Bros. & Co., 82 Superior 
st. (Atwater Block), Cleveland. fake elevator. 








Brick Machinery. 

RICK CARS, 48 Styles, of new and im- 
proved patterns. Walworth Run Foundry 

Co., Cleveland, O. 








Castings. 

Cy catane for small and medium-sized 
vertical engives. Humphery’'s Foundry, 

Bellefontaine, Ohio 








| IGH grade stove plateand light gray iron 
_ castings. The Walworth Run Foundry 
Co., 97-899 Empress St., Cleveland, O. 


a ee ae > ex es 


M.O. & L. L. LECCETT, 





| Attorneys at Patent Law. 





Patents obtained in the United States and 
tm Poregin countries. 


Estab- 


VERY reader of the Scientific Machinist should 
have a copy of our new TOOL Catalogue. A 
most complete book of 704 pages, bound handsome- 
ly in cloth and printed on good paper. Book will be 
sent express paid on receipt of $1.00 to any part of 
the world. Money paid for book will be refunded 
with the first order amounting to $10.00 or over. 
As a book of reference, information, etc., every 
person having occasion to use Tools should owna 
copy, evenif they do not purchase their supplies 
from us.. 


MONTCOMERY & CO,., 


Mechanics’ Tools and Supplies, 
105 Fulton St., 


NEW YORK CITY. 


Register Letters con- 
189 2. 


taining Money and 


Stamps. 





The only paper furnishing full and authentic information on Electricity at the World’s Fair. 
THE 


WESTERN ELECTRICIAN 
axomme WORLD'S FAIR. 


HANDSOME. SCIENTIFIC. RELIABLE. 


woue 7c become interested in all the different branches of the applied science of Electricty? 
Subscribe for the WESTERN ELECTRICIAN, the ablest electrical journal published in the world. 


Electric Mining, Electric Welding, 
elephone, Electric Telegraph, Electric Traction. 











Electric Lighting, 
Electric 


All the news connected with the poh balesanc hy De- 
partment of the World's Fair each week 


PUBLICATION OFFICES. 
6 Lakeside Building, CHICAGO. Eastern Office, 534 Temple Court, NEW YORK 


LATHES 


bat Presses, Shapers, Band, Circular 
and Scroll Saws. Machinists’ Tools and 
Supplies. Lathes on trial. Catalogue 
mailed on application. 
THE SEBASTIAN-MAY CO., 
North St, SIDNEY, OHIO. @& 
GENERAL AGENTS, a 
MONTGOMERY & CO., 106 Fulton St., N. Y 


| Sample Copy, 10 cents ; three months, 75 cts. ; 
six months, $1. 50; one year, $3 co. 





Improved Screw 
ee Foot 
Power 





Mention this paper. 


ELECTRIC LIGHTING APPARATUS 


ARC AND INCANDESCENCE ELECTRIC LIGHTING, 
Brush Electric Plating Machines, Arc Lamps, Brush Electric 
Motors, Etc., Ete. 


The Brush Electric Company, 


CLEVELAND OHIO. 














« Vatva-Oleino,” Chapa Portable Forge Wks., 





BOX 279, 
675° FIRE TESTS. WHITE PIGEON. MICH. 
ASTER MECHAN- 
Ch M [CS, Purchasing A- a PR SVeCRE 
y - gents, Engineers and Prac- Double treadle and 






‘ical Builders of costly 
team plants, locomotives, 
etc. will be pleased to know 
that a Lubricant is now 
produced of such extra- 
ordinary high fire test as 
to make it proof against the great heat to 
which it is subjected, and is therefore a 
PERFECT Lubricator where products of 
lower grade and fire tests pass off at once; 
leaving the pers subject to wear, or greatly 
increasing the consumption of oil. 
*Valve-Oleine’’ is product in the highest 

state of filtration, is of the greatest viscos- 
ity, is entirely free from all acids, and ab- 
solutely non-corrosive, and without doubt 
the finest and most thoroughly reliable 
Cylinder Lubricant now on the market, and 
will naturally lubricate 200 to 300 per cent. 
more than products of lower tests 

@@-It is not only the best but the most 
economical lubricant. 

Manufacture and sale controlled 
sively by 


clutch Emery Grinder 
and polisher. Friction 
Clutches for foot and 
hand power machines, 
Right or clutches for 
sale to manufacturers. 
A line, of Portable 
Forges and blowers 
at special introduc- 
tion prices. 













Agents Wanted. 














_ FORREST SILVER BRONZE PACKING 






plied to any 
stathes box without 
disconnecting. 
{ Steam,air and water- 
tight without the aid 
of soft packing un- 
der highest steam 
pressure and piston 
velocity. Automatic, 
admits of excessive 
vibrations, lashing 
and crowding of rod 
does not bind, eco- 
nomical, guaranteed 
to outlast all other 
et packing. Used by 
the largest Iron 
Works, Steamships and Electric Light Compan- 
ies for years alloverthe world. Agents Wanted 
| Everywhere. References. 


No. 115 Liberty St.. NEW YORK, 








exclu- 









TME 


Reliance Oil & Grease Co., 
Cleveland, O. 


AGENTS WANTED EVERYWHERE. 
Write for FULL PARTICULARS and 
our new CATALOGUE of large line of 
products. SAMPLES ARE FREE. 
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SCIENTIFIC MACHINIST, 





(WM. BARAGWANATH 





SOMook: OF 


Vf 


Open the entire year. Under the su 
22 years experience. Careful private 
M,. J. CATON, 


CZ, WWM 


Yi 


P 


rvision of C. W. Richards, a practical draftsman of 
nstruction to each pupil. 
Manager, 90 Euclid Ave., 


Write for rticulars, 


eveland, Ohio. 





a ——- 





ESTABLISHED 1867. 


E, Harrington, Son &Co., 


Works and office: 


1500 Pennsylvania Ave., 


Philadelphia, Pa. 


Lathes, Planers, Drill Presses, etc. 
Patent Double Chain Screw Hoists, 
Overhead Tramway-Switch, etc. 





Gear Cutting a Specialty. 





FOR 


BEARINGS, SOLDERING IRONS, COMMUTATOR SEGMENTS, BRUSHES, 





or any place where wear is rapid, use only, 


TEMPERED COPPER. 


made without alloys or blowholes. Three times the wear guaranteed. 


Eureka Tempered Copper Co., 


NORTH EAST. PA. 








The Chair 
Cincinnati Cars 
Hamilton on 
and = Day 
Dayton rains 
Railroad and 
is Sleeping Cars 
the on 
only The Night 
Line Trains 
Running _ between 
Pullman’s Finest Cincinnati, 
Perfected Indianapolis, 
Safet Chicago, 
Vestibuled St. Louis, 
aaa On Teese 
wit 

Dining Cars, Detroit. 
between Chair Car 
Cincinnati, Earth, between 
Indianapolis Cincinnati 
and and 
Chicago. Keokuk. 


E.0, McCORMICK, General Passenger & T’c’t Agt. 
CINCINNATI, O. 





PATENTS 


WM. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall. 
Room 315. 


The most Su 
for Loose P ys in => 
VAN DUZEN’S PAT 


fr -s LOOSE PULLEY OILER 


Highly recommended by those whe batt 


/ 
CIN,O. 


Aisi a8ed them for the past four years, 
Sery should have our “ 


logue No. 5 
sent free. 


Mention this paper. 





— VAN DUZEN & TIFT, Cincinzatl, Obie 





ATER FRONTS Near NEWBURGH-ON-HcD- 
SON, and fifty acres adjoin- 
ing, suitable for Foundry, Rolling Mills 
Lumber Yards, or any large business demand, 
ing river, freight and railroad facilities. 
West-Shore R. R. runs through it. Millions 
of cubic yards of brick-tempering sand an? 
molding sand. Also villa sites unsurpassed. 
Whole property for sale—a bargain—by Exec- 
utors of the Estate. 
PHILIP VERPLANCK, Yonkers. N Y 


DEAN'S PATENT ADJUSTABLE 


T-Squares. 


BEST 


iM T-SQUARE 
ees MADE. 


For sale by dealers in all the principal! 
cities. Circulars on application. To any 
person serge, address with six cents in 
stamps we will mail our descriptive cata- 
logue together with one of our special ‘“PAD” 








T-Squares. JUST THE ARTICLE YOU WANT 


ON YOUR DESK. 


E. L. DEANE, Sole Manufacturer, 
Holyoke. Mass. 








STEEL 
CASTINGS 


FROM 1-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from blow-holes and of 
great strengt 

Stronger and more durable than iron forgings fn any pe- 
sition, We fora 

60,000 CR 
this Saal 

Crossh ‘ads, Rockers, Piston- Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 

Send forcirculars and prices to 


CHESTER STEEL CASTINGS CO., 


WORKS?! } OFFICE: ; 
CHESTER, PA. § 407 LIBERTY ST., PHILADELPHIA, PA. 


| 


ny service whatever. 
NK SHAFTS and 50,00 GEAR WHEELS of 
now running, prove this. 





Lubdrieste 


Price 
very reasonable, Every user of macti> 

















SCIENTIFIC MACHINIST. 15 
r = ST ARRETI’S ARMSTRONG TOOL HOLDER. 
- For General Lathe and Planer hibedes 
FINE ‘TOOLS =#|) sm : 
, Trial Orders 
<a : to give 
Skilled mechanics Solicited. 
on ee ee Se Satisfaction 


prefer them. .. Live 
dealers sell them. . . 


Send for Catalogue. 


[. S. STARRETT, 





When You Travel West Always Go via 


“= =] 
> ‘Te 





NS aes —— FS = 
eee Te 
er 


Route. 


Elegant Reclining Chair Cars (seats free) on Day 
Tr. ains. 


Direct line from Sandusky and all points East 
to Indianapolis, Michigan City, Peoria, St. Louis, 


Kansas City, Omaha, enver, Portland and San 
Francisco, 


The only line which takes you th h 
gteat Gas and Oil fields of Indiana aid Ohic, a 


Direct connections in Union Depots at all 
points, through tickets and b e checked to 
any points in United States or Canada, 


For further particulars call on or address 
H.c. PARKER, Cc. F. DALY, 
Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIG FOUR ROUTE. 
Effective Jan. 25. Depart. 





No. 17C., C. I. & St. L., 8. W. Lt’d. ...% 4028 m 
No. 3 Columbus, Cin. & Ind. Ex...... 700a m 
No. 23 Cleve., Lorain & Wheel. Ex..... 615am 
No. 7 Col., Cin. Ind. & St. Louis Ex...12 10 p m 
No. 27 Col., Mass. & Uhr’ville Ex...... 4 oo pm 
No. 9 Col., Cin. & Ind. Eix..............00 be pes m 

rrive. 
No. 8 Cin., Col. & Ind. Ex........00. wee” 7308 Mm 
No. 26 Col., Uhr’ville & Mass. Ex...... 1045 a m 
No. 12 Col., Cin. Ind. St. Lonis. Ex...* 150 pm 
No. 24 Wheeling Ex..........0.. seeibicesee .. 630pm 
No. 2Columbus, Cin. & Ind. Ex..... 745pm 


No. 18 Col., Cin., Ind. & St. L. Lt’d...* 1 20a m 
Nos.3 and 9 will run to Cincinnati via 

Columbus. No. oft leaving at 8 p. m., will 

have sleeper for Cincinnati and Indianapolis. 
Departures from South Water Street station 

five minutes later and arrivals five minutes 

earlier than above. 

; rece 1zand 17 will not stop at South Water 


*Daily; other trains daily except Sunday. 
CITY 


TICKET OFFICE, 173 SUPERIOR ST. , 





AS GASOLINE ENGINES 


TATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


om Expense one cent an 
mm hour per horse power 
mand requires but little 
my attention torun them 
Every Engine 
/ Guaranteed, Full 
7 particulars tree by mail 
Mention this paper 


SS. _VAN DUZEN 
iS & GASOLINE ENGINE C0. Cincinnati. 0. 












KEY-SEAT SETTING GAUGE 
NT UNIVERSAL | SCREW-CUTTING CENTER 


US 


E. Boston, Mass. Send for LISTS 


VAN DUZEN'S $8 PUMP 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 
Always ready.All brass. Every Pump 
Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 


TheVAN DUZEN & TIFT CO. 


(PUMP DEPARTMENT) 
CINCINNATI, O. 


PTH ANGLE AND 
VKE XCO 


achinists. Tools. 
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ATHOL, MASS., \. S. A. 
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Through without change from 


{ LEXINGTON. 
CHATTANOOGA. 
BIRMINGHAM. 

CINCINNATI | NeW ORLEANS. 

to ATLANTA. 
MACON, 
JACKSONVILLE, FLA. 
ST. AUGUSTINE. 


KNOXVILLE. 
HOT SPRINCS. 
Shortest Line ASHEVILLE. 
to SPARTANBURC. 
COLUMBIA. 
CHARLESTON. 





The Queen & Crescent Route is 
Shortest and Quickest to all of the 
above points. Through Sleeping 
Cars also run from 


[ JACKSON. 


Chattanooga to { VICKSBURG. 
SHREVEPORT. 


Personally conducted Excur- 
sions to California every two weeks. 
For particulars addrees, 


D. MILLER, D. G. EDWARDS, 
TRAFFIC MOR., G. P. & T. A. 


CINCINNATI, O. 


REFRESHING RETREATS. 


Summer months are fast approaching and 


now is the time that excursionists, pleasure- | 


seekers and sportsmen should figure out a 
route for their summer vacation. In doing 
so, the delightfully cool summer and fishin 

resorts located along the Wisconsin Centra 
Lines come vividly to view, among which are 
Fox Lake, Ill., Lake Villa, Ill., Mukwonago, 
Waukesha, Cedar Lake, Neenah, Waupaca, 
Fifield, Butternut and Ashland, Wis. Wis- 
consin has within the last five years become 
the center of attraction for more pleasure 
seekers, hunters and fishermen than any 
other state in the union, and each visit in- 
creases the desire to again see the charming 
land scapes, breathe the balsam fragrance 
that is a part of the invigorating atmosphere, 
wander through the colonnades of stately 
pince and hook the speckled beauties with a 

and made fly. 

For pamphlets containing valuable infor- 
mation, etc., apply to T. D. Campbell, T. P. A., 
Cleveland, O., or Jas. C. Pond, General Passen- 
ger and Ticket Agent, Chicago, Il. 





Clevoland, Lorain & Wheoling R. &. 


Depart 
For Uhrichsville and Bellaire.............. 6:15 @ m 
For Uhrichsville.....cccccccccccesecsscceces aeesse 4:00 m 

Arrive 
From Uhrichsville..........sccccccscscssscssee (15 am 
From Bellaire and Uhrichsville.......... 6:20 pm 


J. F. TOWNSEND, 
GENERAL TRAFFIC AGENT 








A PRACTICAL SUBSTITUTE FOR FORCED TOOLS. Adopted by 
many of the largest shopsin the country. 





From MOLINE ELEVATOR Co., MFG OF ELEVATORS AND 
HOISTING MACHINERY, MOLINE, ILL, April 12. 1892. 


Messrs. Armstrong Bros. Tool Co., 


78 Edgewood Ave., Chicago. 
GENTLEMEN :—Replying to your favor the 8th inquiring as how we like 
your tools would say that we consider that they are a great saving both in 
time taken to make tools and from the fact that the tool is so easily made of 


the proper shape. 


Yours respectfully, 


MOLINE ELEVATOR Co, 
H. S. WELLS. 








SEND FOR CIRCULAR TO——— 


ARMSTRONG BROS. TOOL CO., -78 Edgewood Ave. Chicago, 1. 


Mention this paper. 








~ WEISBROOT.Ciq 


TWO BOOKS 


—FOR— 


Foundrymen. 


AMEnICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Moulder’s Text-Book 


Belug Part II of American Foundry Practice 


Presenting best methods and original rules 
for Siar pees sound, clean crstings, and 
giviug detaileddescriptionforms ing moulds 
reqriring skill and ience. 

Alsocontaizinga practicaltre iseupon the 
construction of cranes and cupe.as, and the 
melting of iron and scrap steel in iron 
fourdries. Hither of the above books will be 
sent by mail, postage paid, $2.50. Address 


The Iron Trade Review Company, 


CLEVELAND. QO. 





|’ you want to aeee posted on the keenest | 


spurts of original genius expurgated ju- 
diciously and innumerable foretastes of heav- 
en oat ed by each patron resuscitated with 
expedition for a nominal compensation otf $1.00 
subscription per year for a forty-eight column 
all home printed mechanical inventive alumi- 
nated scientific journal. Vol. III. with the 


Agents’ Call free; published the ist and rsth | 


of each month, together 50,000 copies. Test 


Advertising 1 cent per word. The Agents’ 


Call is a fearless amateur journal, chuckfull | 
of genuine straight tips for bread winners | 


and advertisers. Two papers one year with 
two pure Aluminum souvenirs containing 
the rd’s prayer for only $1. Address THE 
AGENTS’ CALL PUBLISHING CO., Newport, 


Ky 





Center Crank Engine. 


BEST MADE. 


LOWEST PRICE, 


4/x5/—4 H, P, euccesteeuccoseusseserss seecesceccesesecse eeccccece $82.50 
5/x6/—5 H. P. seesecsece POLCOOSSOHOSSS SOSSe er ceecee SHSESECH CODES 90.00 
G/XG/—6 He Pro... rccccccccesseccceee oe 80ccecccnvecsccscecscceese -. 102.00 
g’x8’/—8 H. P. Seeeseresesesssee SSCS e ces aeseseseress i Seeeeesoess 125.00 


THE CLOBE MACHINE WORKS. 


137-139 W. Second St., CINCINNATI, O. 


— —= —— 


Electrical Specialties. 


Hs your electrical specialties from J. F. 

Rogers. Look at these prices : 1-16 H. P 
t10 volt motor with resistance lamp only $11.00 
Electric bell outfits, $2.00 to $3.25. Six-candle 
power electric lighting outfit complete, only 
$8 00. Send stamp for circulars. 


J. F. ROCERS, 


Successors to the Standard Novelty Co., 
Ravenswood, Tl, 


PENSIONS. 


MILO B. STEVENS & CO., 


ATTORNEYS & SOLICITORS. 

3 years army service; 26 years practice 
The Arcade, CLEVELAND, 0 

Main Office, WASHINGTON, D. C. 


ACENTS WANTED ON SALARY 
or commission, to handle the new Patent 
Chemical Ink Erasing Pencil. The quickest 
and greatest selling novelty ever produced. 
Erases ink thoroughly in two seconds. No 
abrasion of paper. Works like magic. 200 to 

per cent. profit. One Agent’s sales 
amounted to $620in six days. Another $32 in 
two hours. Previous experience not neces- 
sary. For terms and full particulars, address, 
The Monroe Eraser M’f 'g Co., La Crosse, Wis. 


X 243. 








Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 
Depot oot South Water Street. 
Depart. Arrive. 
Valley Junction Mail......... *725am ‘640 pm 
Chicago Express ............. 8 35 a m *jo 00 pm 





Marietta Express...............f11 15am {235pm 
Balto. & Wash. og sheet Bs Sa on *10 25am 
Cleve. and Canton Pm 78 20a m 
*Daily. Daily, except Su Y. 
J. B. CAVERN, 
Gen. Pass. Agt. 
Elevators, 
Dumb-Wait 
Hatchwa 
Out ard 


Portable Ho'stirg 
Machires, Etc. 


Quick and easy running 
Cheap, Strong, Durable 


Send for catalogue. 


ENERGY MFG. C0., 


= Philadelphia Pa 
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than this, they are COMPLETE tools. 


will not find in cheaper grade tools. 


Send for catalogue for 1892. 


JONES & LAMSON MACHINE CO., 
Lock box 61, Springfield, Vt., U. A. 8S. 


SCIENTIFIC MACHINIST. 


Foot Power Lathes. 


Are you looking for a foot-power, metal turning, screw- 
cutting lathe? Ifso, you certainly want the best tool your ’ 
money can buy. Wecan give you the best foot-power lathe 
ever made, either in this country or in Europe. 

Our Lathes are superior to all others in elegance of design, workmanship and finish. 
We can furnish you a lathe having back gear, reverse 
feed for right or left hand threads, hollow spindle and other indispensable features which you 


We make these Inthes in different sizes, fromg9 to13 inches swing and taking between 
centres from 25 to 69 inches. In price they range from $70 to $200, and their high quality taken 
into consideration, are the cheapest lathes on the market. 


W. F. & JOHN BARNES CO., 





VALLEY PUMP 


Easthampton, 
















Single and Duplex. Also 
Plunger, Acme and A. 
Fiy Wheel Pumps 


More 


Send for cata'ogue and prices. 


920 Ruby 8t., 
(1) ROCKFORD, ILL. 








The The 
Best Cheapest 
Power in the 
Crindstone. Market. 





a3 published. 
ASK FOR CATALOGUE GC. 
ADDRESS: 


THE CLEVELAND STONE (CO., 


36 Wilshire Bidg., CLEVEL AND, 0. 


AGENTS 


WANTED. 


In Territory not Otherwise Covered. 


SECOND-HAND 


ENCINES AND BOILERS. 


E have on hand a large number of sec 
ond-hand Engines and Boilers, of every 
size and kind, good as new, at low prices. 
Don't buy before sending for our list and 
prices. Also saw mill machinery, D. K. NoRTON 
& SON, 22 Elm St., Cincinnati, O. 
Mention this paper. 





ments. 





Country machine and repair shops should 
handle our injectors and put one on every en- 
gine in district. Good discounts. We guar- 
amtee every machine. The Garfield is the 
most efficient injector in the market, and has 
avery large sale. Write usatonce Mention 
this paper. 


The Garfield Injector Co., Wadsworth, Ohio, 
SECOND-HAND DRILL PRESS. 


28 inch almost entirely new, and as goodas 
any new machine. 
AT A 


. A CREAT BARGAIN. 
Write at once. I also have other sizes. 


.PAUL SAND, 33 Washington 8t., 
Mentionthis paper. BUFFALO, N. Y. 


Cleveland Store, 32 So. Water St. 


Seven Sizes of Corrugations---Straight or Curved. 
We want to mail you the Finest Roofing Catalogue ever 


Thompson Mfg. Co., Cleveland, 0. 





THE LODGE & DAVIS MACHINE TOOL CO., 


Three tool shafting rest. Geared tail stock. Automatic pump Shaft finished with one 
cut. Shaft turned its extreme length. Unusual capacity. Complete machine-shop equip- 





IMPROVED LATHE FOR TURNING SHAFTING. 





; PATENTE “5 
/ With New and Valuable Features. 


MADE ONLY BY THE 









DIXON’S 
BELT DRESSING 


IS GUARANTEED 
to prevent slipping and to preserve the 
leather. It will pay you to send for cir 
culars and testimonials. 


iOS. CRUCIBLE CO.. Jersey City, N. J. 


8th & Evans, CINCINNATI. OHIG 


Photographs and Prices on applicatical 
Mention this paper. | 





GEAR WHEELS AND 
Gear Cutting Machines. 
Send for 1892 Catalogue. 


Lexington Gear Works. 
37 Bank St., Lexington, Mass. 


WorKs, 
Cincinnati, Ohio. 





When you write to firms ad- 
vertssed in our columns please 
mention the fact that you took 
their address from our paper. 


They will thank you for it. 


The Universal Radial Drill Co., 


CINCINNATI, O. 
ENGINE LATHES, 


17 in. swing 6 to 16 ft. bed 
20 in. swing 6 to 20 ft. bed 
30 in. swing Io to 3 ft. bed 
36 in. swing 10 to 30 ft. beds 


avn 


(2) 





We have for immediate delivery 


One Engine Lathe, 82 in. x 34 ft. 

One Engine Lathe, 50 in. x 26 ft. 

One Engine Lathe, 36 in. x 27 ft. 

One Gap Engine Lathe, 22 in. x 44 in. x 14 ft. 
One Engine Lathe, 25 in. x 10 ft 

One Planer, 48 in. x §2 in. x 20 ft. 

One Planer, 42 in. x 42 in. x 10 ft., 2 heads. 
One Planer, 26 in. x 26 in. x 8 ft 

One Planer, 26 in. x 26 in. x 6 ft. 


AND MANY OTHERS, ALL BARCAINS. 


These tools are second hand, very cheap and in good order. We sell every kind of ma- 
chinery and supplies. Let us figure on whatever you want. 


PARKIN & BOSWORTH CO. 


No. 8 South Water St., Cleveland, Ohio. 
Mention this paper. 


Key Seating Machines, Upright Drills, 
IRON PLANERS Ic 


A Specialty. 
—SEND FOR LIST OF— 


NEW AND SECOND-HAND LATHES, 


Planers, Drills, 


OR ANYTHING IX MACHINISTS’ TOOLS OR SUPPLIES, = — 
= W.P. DAVIS, Rochester, N.Y. lee= 


Meution this paper. 









Mention this paper. Mention this paper. Me-tion this paper. 


STEEL STAMPS, FICURES AND LETTERS. 


Size. Per Letter Per Set Figures. Alphabets. | Size. Per Letter Per Sct Figures. Alphabets. 
Name Stamp. Name Stamp. 
1-'6--'4 15 $ 80 $2.40 5-16 30 $1.85 $ 4.60 
3-16 20 1.10 3-25 ° 4% 35 2 25 6.75 
vA 25 1.35 4.00 1% 55 4 00 11.50 


All prepaid by mail. Special prices on orders of name stamps $10 or over. 


J. H. McLAIN COMPANY, 
Cc. E. McCOMBS, Mar., 10 So. Water St., Cleveland, O. 
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Idea! Patent or the Solid Nut. 







STEVENS PATENT STEVENS PATENT 
Spr” Key Hole Calipers. | Spring Dividers, Leader No. 75 § 


IDEAL, No. 68. 
Price, by mail, 
RWG satiizarecua $1.15 | 4 inch........0.... 
Same size screws are used on 
both the Ideal and Leader grade. 
We can furnish with either the 


Soe aRiscetaeees 
You are quite welcome to write 
us at any time about improvements 
which you can suggest on our tools. 

STEVENS PATENT 


DEPTH CAUCE 


Prite, by mail 
Our tools, for fine workman- 


STEVENS PATENT 


Firm Joint Calipers 


OUTSIDE. No. 56 A. Price list, per pair 
8 inch......... $0.35 SINGH v5.06 £0.75 
? ROS) ae csceveess OOO 





fk oe fF io “ 

Be Se nae 1B ses emeees 1. | chip and finish, have no equal. 

Ideal and Leader Spring Calipers and Dividers, Ideal Surface Gauges pth 
Gauges, and Fine Machinists’ Tools, §@" Illustrated catalogue freo tae 


J, Stevens Arms & Tool Co., P.O. Box 216 Chicopee Falls. Mas®. ! 


We melt a high grade of soft, tough 

irun, and make castings for all purposes. 

Vrite us for estimates. We will save you 
money 


WALWORTH RUN FOUNDRY CO.. 


(} AS N GS 897-899 Empress St., Cleveland, 0 
| ii a2” Mention this paper. 





The Long}Allstatter Co.,"""" 


Manufacturers ot 





Power Punching 
—AND— 


Shearing Machinery. 


Double, Single, Mori- 

zontal, Multiple 
Automatic poem 
Spacing, Etc., Htc. 
Mention this paper. 








G POWER, AND FOR ALL OTHER PURPOSES 


VOTED TO THE SCIENTIFIC CONSTRUCTION AND OPERATION OF MACHINES FOR GENERATING AND UTILIZIN 


a i X—No. 12. PUBLISHED SeMi-MONTHLY. SOLD BY NEWSDEALERS. 


STABLISHED, 1882. CLEVELAND, O., JUNE 15, 1892. 





TERMS :—$1.50 A YEAR, SINGLE Copms, 7 CENTS. 


MORE ABOUT THE SUBMARINE! BOAT.—(See pages 6 to 8.) 
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A Question in Balancing. 
EDITOR SCIBNTIFIC MACHINIST : i 

I would like to ask a little information from some experienced me- 
chanic in regard to balancing in my line of work—fan-blowers and forges. 
When I have made a fan, having carefully balanced the hub by means of 
the common parallel level, metal edges, then riveted on the fan blades and 
again carefully balanced at a standing balance, I find that quite often 
when the fan is put in place and run at a high speed it will jar or thump 
considerably and it is quite often very difficult to produce the proper bal- 
ance to make them run smooth, from the simple fact that on one side the 
shaft, the hub may have a little extra weight which at a standing balance 
is equaled by a smaller extra weight at outer end of fan arm, or blade, the 
difference in speed of the two weights causing the trouble. Now, is there 
any way whereby I can determine at what points these extra weights are 
located so this difficulty can be overcome, and so I may know with reason- 
able accuracy that when such fan is once balanced it will run? 

H. L. CHAPMAN. © 











A Question in the Measurement of Power. 
EDITOR SCIENTIFIC MACHINIST: 

The plant of which I am at present in charge has for its motive power 
several engines and a water wheel. They are connected together, in two 
instances, In such a manner that we cannot readily tell what each is doing 
in regard to work, as the load is variable, and, as is well known, 
where water wheels and steam engines are ‘‘ hitched” together, regulation 
is not the very best. We cannot therefore apply the indicator to the 
engine, and arrive at the power required to drive any particular machine, 
neither can we obtain it from the wheel, as either might be ‘ading at the 
moment we applied a test to one or the other. 

Now, this is what I wish to know: Is there any way by which the 
power required to drive any particular machine can be accurately measured 
from the machine itself? If you have not already treated this subject it 
might be interesting and profitable to many of your readers as well as yours 
truly, A. D. 

[Correspondence on the above question is solicited from practical 
readers. —EDp. | 3 





Mr. Sand Again—De-Magnetizing a Watch—A Suggestion. 
EDITOR SCIENTIFIC MACHINIST : 

In your issue of April rst, Mr. Sand enlightens us regarding the hob- 
bing of the worm as well as the wheel, and if he had stated in his paper 
that it was a Hindly or ‘‘hour-glass” worm it would have been plain, but 
his explanation is very clear and I for one, thank him for it. 

However, the value of this kind of a worm is doubted by some; even 
so good an authority as George B. Grant, in his last catalogue, writes as 
follows: ‘‘ We do not make the Hindly or ‘ hour-glass’ worm gear, for 
It is very costly and no better than the hobbed gear with common teeth.”’ 

While Morse, Williams & Co. are a large firm and have had consider- 
able experience in that line (for elevator work will hardly permit the use of 
any other gear) I should feel mare like pinning my faith to Mr. Grant, for 
I doubt if there exists a better practical ‘‘ gear. man” than he is. 

John S. asks about de-magnetizing a watch. As to the time it takes, 
that will depend upon'the extent to which it is magnetized, but the method 
is quite simple. 

We know that a current passing in a certain direction will magnetize 
an iron. or steel bar in a certain direetion, but that if we reverse the current 
it will be megnetized in an opposite direction. Knowing this, all we need 
to do is to subject the watch to the influence of an alternating current, in 
which, as the alternations occur so rapidly, the magnetism will be reversed 
a great number of times per minute and after being subject to the influence 
of this for a few minutes it will be found to have no permanent magnetism, 
or at least a very small amount. . 

A reversing switch can be readily devised for use with a direct current 
if he has no alternating current to use. Construct it so that it will reverse 
the direction of the flow of current with every throw of the switch or 
several times during the throw if you desire. 

I surely hope that Mr. J. E. Smith will be able to realize a suitable 
profit from his invention, providing it proves to be a practical device. At 
any rate, his ingenuity deserves credit. 

If it is a good every-day practical sort of a device, the best place to go 
with it would be to some of the reliable makers of lathes and planers or 
similar machinery, and if it proves really good there is hardly one of them 
that will not pay well for it. There are some, it is true, who will take 
advantage of every one they can but they are not in the majority, I think, 
and surely hope not. 

At the same time Mr. Smith must not expect to get a fortune for the 
device even if it prove good, for as the good things in the machine line 
multiply, the value of each in hard cash seems to decrease. 

Frank H. Lynn. 


SELECTING AN ELECTRIC PLANT. 





BY FRED HERBERT CALVIN. 


Continuing the study of the electric plant, for we know they form an 
important part of the equipment of any modern factory, the incandescent 
plant is on the whole the most suitable for a factory of ordinary size, and 
its use is becoming more and more extended every day, necessitating an 
advance in the engineering fraternity, for they must understand the machines 
in order to comply successfully with the demand of the times. There are 


will pay you to send for circular. 


many places, however, that prefer or require the arc system, and to these 
ay paper will give a little advice and information which should prove valu. 
able. — 

The same general directions for installing are applicable to both arc and 
incandescent plants, remembering, however, that more care must be exer. 
cised in handling the arc system on account of higher voltage. As these | 
lamps run in series they require a definite amount of electro-motive force 
(E, M. F.) for each lamp and consequently each additional lamp requires | 
an addition to the E. M. F. just in proportion to the amount required by 
each lamp. This amount varies from 45 to 50 volts in the standard sys. 
tems, and for ease of calculating we will assume the latter figure. 

It will be seen that this system differs from the incandescent, or, more 
properly, the multiple arc system, from the fact in the multiple arc, or | 
parallel system, the current must increase with the number of lamps, while | 
with this the current remains the same and the voltage or E. M. F. must. 
increase for each lamp in series. Thus, if we run 20 lamps in the circuit ' 
and assume 50 volts for each lamp, we see that it rcquires 1,000 volts for 
the circuit and this is to be treated with all due respect. Do not be afraid 
of any circuit, but do not touch any wire or any part of the dynamo until. 
you are sure you know what it is and whether there is any danger from so 
doing. Remember that ‘‘fools rush in where angels fear to tread” and 
show your ‘‘angelic” spirit by exercising care in handling the apparatus. 
When it comes to economy, there is no question about the arc being far 
cheaper than the incandescent lamps, which can be readily seen when we 

know that you can gef from eight to 14 lamps (incandescent) of 16 candle 
power from a horse-power at the dynamo, and that the standard arc lamp 
of 2,000 candle.power consumes, under favorable conditions, about one 
horse-power. You can figure out anything you choose, and compare the 
light in return for the power expended, but it shows undoubtedly in favor 
of the arc light. Still, where you want a small quantity at a place, there is 
no alternative and the extra power must be expended for the lamp, for it 
has become a necessity and not a /uxury as it was a few years ago. Remem- 
ber in all cases that the positive current must go into the upper carbon so. 
as to make that the positive, for the positive carbon burns away intoa 
small crater which reflects the light downward, while the negative carbon 
burns toa point. The lamps will burn reversed, but not satisfactorily, 
and as the positive carbon throws the light away from it, this should be on 
top in order to receive the most benefit trom the light. Cases sometimes 
happen in which the dynamo is reversed, #. ¢., the polarity of the magnets 
are reversed and the lamps will in this case burn ‘‘upside down.’’ This 
can be remedied by reversing the connections at the lamps or at the 
machine, but as soon as convenient the machine should be reversed to its 
Original polarity. This can be done by the aid of another dynamo with 
little trouble, by sending the current through the coils of the field magnets 
in the right direction. This can be determined by this simple rule: When 
looking at the pole of a magnet, if the current flows through the winding 
of the magnet (around the magnet) in the direction in which the hands of a 
watch travel, the end we are looking at will be the south pole. Remen- 
bering this it will be an easy matter to magnetize it rightly, as in every, 
case we must exercise care in handling such important machinery, but with 
ordinary care this can be satisfactorily adjusted. | 

The controller magnets must be carefully adjusted, for these may be 
compared to the governor of the engine, which must be right to insure its 
economical running, so it is with the dynamo, and in the case of the arc 
machine, the regulator or controller must be well taken care of. Direc- 
tions for each particular kind accompany them, so only general hints can 
be given here. ! 

At the high voltages necessary in arc lighting the commutators need 
attention of the most careful kind, and as little sparking as possible should 
be allowed at the brushes. For this work the carbon brushes are recom- 
mended as being easier on the commutator, though of course in the case of 
the Thomson Houston arc machines, they are not inthe race. There is 
new material for this use that has lately come into favor, and is made of a 
mixture of graphite with pure paper absolutely free from grit. This makes 
a fine brush and is highly recommended by numerous electricians, 

Next to the regulator there is nothing more important than the switch 
board, and this demands considerable care in design and operation. The 
board must be designed for the particular case in question, unless, of course, 
the company installing the plant has one to meet requirements, but as a 
rule each case requires special treatment. It must be so designed that the 
attendant is in no danger of a shock while making connections with any of 
the circuits, and must also be designed with an eye to satety from fire. 
This is an important item and includes an investment in good lightning 
arresters. In the circuit there should by all means be an ‘‘ammeter,’’ for 
if the current is not steady the lamps will not burn steadily, and although 
the wall controller should regulate the current, and will when properly 
cared for, still we want to know positively just what current we are gener- 
ating. It is not good policy to run a boiler with only the water glass to 
gauge the water in the boiler, but we also want the gauge cocks, so in the 
same way we want the ammeter asa check on the regulator, as it is not 
wise to depend upon one instrument too much. 

Of course the engineer does not put up the lines for his plant, but he 
should know whether they are right or not and be able to detect any leaks 
in the insulation immediately after they occur. These leaks, especially on 
the arc lights circuits, are what make the system dangerous to those around, 
for while one leak does little harm, the second leak raises a breeze and 
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somebody is apt to get hurt. So if we keep the line free from the first 
leak, the second will not be apt to appear. It is for this reason that the 
dynamo should set upon a good firm, as well as a thoroughly insulated 
base, and for the base to be large enough to prevent a man’s touching the 
machine without standing on the base. For if there is a ground on the 
line, and the dynamo should by any means get grounded also, the man 
would make connections between the lines and form part of the circuit, 
probably to his detriment. The lightning arresters should be placed in 
each of the main circuits leading to the lamps, and the ground connection 
should be ample, not less than a No. 4 wire should be used for this. Be 
sure that the earth wire makes a good ‘‘ ground.” Moist earth is the best 
and the earth end should be connected to a buried plate of metal, copper 
or brass preferably, because they do not rust out as iron does. 

The mechanism of the lamps should be studied by the man in charge, 
and he should be acquainted with the action of the arc under varying con- 
ditions. The main point to be considered is cleanliness, and this same 
point can be said to be the leading one in nearly all machinery, whether it 
be electrical or any other kind. 

A small room should be provided for testing the lamps, or else one 
corner of the dynamo room, and when the lamps fail to give satisfaction 
they should be tested and the defects corrected. It is unpleasant to look 
into the burning arc even if provided with smoked glasses, and it is unnec- 
essary to do so. By providing a lens and fastening it in front of the test- 
ing frame so as to throw the inverted image of the arc on the wall, and by 
studying the arc as projected in this manner, the defects can be detected 
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and boilers, is quite marked. With a few exceptions they are similar and if 
we only study the action of both, we can understand the action or the elec- 
tric current all the better. The engineer ‘‘ who don’t want the new fangled 
ideas” is not the one to advance to a higher position, and the rapid intro- 
duction of dynamos makes it only a question of time when the engineer 
without a dynamo will be ararity. Wake up, you engineers who are 
behind the age, or you will be left out in the cold and there will be a new 
engineer when the dynamo comes in the place. 


SPRINGING SHOOTING TRAPS BY ELECTRICIY. 





Sportsmen will be interested in the mechanism illustrated in the 
accompanying cut. Trap shooting is becoming a great sport in this coun- 
try, but the old way of pulling the traps with ropes is gradually being 
dropped, and improved electric mechanism substituted in its place. With 
the old way the ropes would very often get entangled, causing a great 
deal of delay. With the electric pull the top is sprung instantly as soon as 
the shooter calls out ‘‘ Pull!” The traps, according to the Sctentsfic 
American, from which the accompanying cut was reproduced by the West- 
ern Electrician, are made mostly of cast iron, about one foot in height. 
The elevation arm containing the trigger, spring and swinging arm with 
carrier, is about 234 feet in length. This arm can be placed at almost 
any elevation, being connected by means of a movable bolt to the circular 
head of the upright post of the trap, which rests in a ball socket in the base 
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SPRINGING SHOOTING TRAPS BY ELECTRICITY. 


and remedied just as well as though the eyes had been strained, as is usu- 
ally the case. Save the eyes al] you can in every case. 

However, do not blame the lamp every time it hisses or flames a little, 
and as in the case of the engine, ‘‘don’t monkey with it unnecessarily,” for 
the trouble is very apt to be due to poor carbons or the parts being a little 
sticky or dirty, thus preventing free action of the mechanism. 

Care and common sense are the two guiding words for all machinery 
men, and are the principal things to be remembered. A man with com- 
mon sense is a safer man to put in charge of machinery of any kind, than 
the man who may have had experience by the yard, but whose bump of 
common sense is undeveloped. Experience is a good teacher, but with- 
out any common sense to go with it, it is not of much account. The man 
of good judgment is to be preferred every time. The machine should be 
tested daily for contact or grounds between the circuit and the frame of the 
machine, and should be immediately repaired in case such a contact should 
be discovered. Also test the circuit every day for grounds or leaks, and 
thus prevent the first leak, then the second leak, which is the dangerous 
one, will not be apt to make you a visit. For this purpose as well as for 
testing the machine, the magneto bell will be found very handy, although 


many do not use them on account of the alternating current, which has a. 


peculiarity of sometimes giving a false alarm. In its place is recommended 
the battery and galvanometer, which is more sensitive and gives no false 
alarms. 

Before the dry batteries came into common use, this form of testing 
apparatus was rather clumsy, cn account of the danger of spilling the acid 
in handling the batteries from place to place. With the dry battery, there 
is no danger of their being spilled and as they are light they can be easily 
handled and will prove very satisfactory. The construction and care of 
dynamos in more detail, as well as some of the peculiarities and principles 
that govern the generation of current, will be given at some future time 
under another series of papers. _ 

The testing and the unvarying care of the dynamos and circuits apply 
equally to both incandescent and arc circuit. The main thing to be 
remembered is, that with the increase of electro-motive force or voltage, 
the insulation and the care of circuits should increase. Just as we increase 
the strength of the boiler for high pressure of steam, so we should increase 
the insulation of wire for the higher voltages. In fact, the similarity between 
the electric machinery, the action of the current and the conduct of steam 


or stand of the trap, and can be turned also at any angle. The spring is 
of steel, and is 134” in diameter and about 9” in length, and has a pressure 
of about 250 pounds. 

The traps are set and the birds placed in the carriers by boys. The 
trigger is connected to the electric trap pull by means of a leather strap, 
which is fastened to a bolt passing down through the top of the battery 
box, the lower end of the bolt resting on one end of a releasing lever. The 
other end of the lever passes just under the edge of the lever at the side, 
which connects with the battery. When the current is on, the top of the 
side lever draws toward the battery, releasing the bottom lever, and caus- 
ing the bolt with the spring attachment to drop down, pulling the trigger 
of the trap with it and letting loose the swinging arm, which throws the 
bird into the air. The electric pull is connected to a dry battery on the 
platform behind the shooters’ stand, which is about 20 yards from the traps. 
The shooters and traps are numbered 1, 2, 3, 4, 5. When No. 1 is ready 
to shoot, he calls out ‘‘Pull!’’ The party in charge of the dry battery 
touches electric button No. 1, and No. 1 trap throws its bird in the air. 
Traps No. 1 and 5 throw their birds at an angle of about 30°, traps No. 2 
and 4 about 15°, and trap No. 3 straight ahead. Shooters No. 1 and 5 
shoot at the birds that fly at the greatest angle. Nos. 2 and 4 shoot at the 
next angle, and No. 3 straight ahead. The birds will fly about 60 to 70 
yards from the traps, and to a height of about 150 feet. The shooters fire 
at the birds as soon as they show themselves above the wooden screen, 
before they get too far away. The screen is made of heavy planking, to 
protect the boys attending the traps from flying shot. 

The birds are made of a mixture of clay and coal tar, and are very 
brittle. The shooting surface, when the bird is in the air, is about 414x134”. 
The birds are 434” in diameter and 1” in height and 3” in thickness. 
They weigh about 3 ouuces each. The birds are saucer-shaped and fly 
with the convex side up. The tops of the birds are painted a bright yel- 
low, giving the shooters a spot to aim at before firing. 

The carrier is V-shaped, having on one side a raised slot, in which the 
flange on the bottom of the bird rests. On the other side is a movable 
arm, with a spring attachment. The bird is held firmly in place by the 
aid of the spring and the rubber button on the end of the arm. The sud- 
den stoppage after the trap has been sprung forces the bird out of the 
carrier. The shooters generally use 12 guage shells, loaded with No. 7 
trap shot. The traps weigh about 5 pounds each. 
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SCLENTIFIC MACHINIST, through the regular channels of the American 
News Company. 


SCIENTIFIC MEN WANTED. 

The majority of machinists (and to this word we give a broad defini- 
tion, taking in the men who run engines as well as those who run machine 
tools) aremen of decidedtaste. They are not money worshipers, but lovers 
of mechanism. They lack the ‘‘all business ” faculty which is so ruinous to 
the cultivation of arts and sciences in the mercantile world; but they are 
fited by nature to become artists in mechanical lines. Many of them 
have as little opportunity to exchange thought with leading machinists as 
they have to exchange places with fellow workmen in their respective 
specialties at the lathe or lever. 

The specialty machinist must be unfettered and liberated from his nar- 
row czll of monotony. He must be given the freedom of the shop and 
manufactory in all its numerous phases. Just how soon the ideas of such 
mechinics as ‘‘ The Old Man,” who is in favor of miscellaneous, practical 
shop schooling, are likely to meet the approval of the “‘ all business” manu- 
faciurer, we cannot say. Probably some of those interesting and valuable 
‘* Lectures by the Old Man,” which have appeared in our columns of late, 
have anticipated the age of practical miscellaneous mechanical skill by at 
least a century. Such thorough practical interchange of knowledge and 
far-reaching skill must come at the consent of business management and 
doubtless at the loss of dollars and cents to the shop owner. Therefore a 
thoruugh interchange of practice is not likely to occur until our mechanical 
lovers of art and science shall have become masters of the situation in some 
manner—probably by the force of the expansion and enlargement of the 
whole mechanical system. 

In the meantime something should be done to give the genuine 
machinist, who is tied to a special line of work, the next best thing to 
practical skill in other lines. That next best thing is to be found in a pro- 
found theoretical knowledge of the various technical points in all lines of 
machinery and acquaintance with the right system of construction. 
We live now by the maxim thata ‘‘jack of all trades is master of none.” 
That maxim must die for the sake of broadmindedness. At least we must 
seek to mike a foreman or master mechanic theoretically of every man in 
the shop, if we would encourage a symmetry of development and a propoga- 
tion of great men in the mechanical field. 

This should make the ScIENTIFIC MACHINIST of great interest to shop 
owners and manufacturers. An enterprising employer should see that his 
men are all supplied with scientific reading matter which pertains to their 
line. That the men themselves should feel the need of this interchange of 
thought which we afford them goes without saying. We therefore cordially 
re-invite the hearty good wishes and co-operation of all, both employer and 
employed, in our work of education. 


A MATCH CUTTING machine is an automatic curiosity. It cuts 10,000,- 
ooo sticks a day and then arranges them over a vat, where the heads are 
put on at a surprising rate of speed. 
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(Readers are invited to use this department. All questions on mechanical and 
scientific subjects of a pra-tical nature and of general interest will receive attention. The 
writer must give his name in full, but nothing that may identify him will be published with 
a question if he requests his name withheld. It will give the editor pleasure to assist throug 
thiscolumn, all readers, if possible, and he cordially solicits practical queries.) 

(375.) I. D., Engineer, writes: ‘‘I send you two cards. Will you 
oblige me by working them out? The diagrams are from a Corliss 
engine. The cylinder is 12” x 36” and the stroke 30”, and 80 revolutions 
per minute, 50 scale ; boiler pressure from 70 to 75 pounds. ‘The engine 
is non-condensing. ‘The exhaust steam is used for heating the building 
and for other purposes.” .4.—We scarcely know whether your engine is 
30° or 36” stroke by your letter, but assuming it to be 30”, the cards figure 
29 and 32 H. P.; mean effective pressure 21.5 and 24 pounds, respectively. 
These are very good cards and show that the valves are well adjusted. 


(376.) J. W. Ferry, Amanda, O., writes: ‘‘ Iam running a Griffith 
& Wedge engine, 18” x 32”. On taking the cylinder head off the hind 
end I found that the rings fail to come to the counterbore by 34”, and has 
worn a heavy shoulder in the cylinder. My predecessor claims that the 
other end is the same. Iclaim that it is not right, but he insists that it 1s. 
Now you will do me a favor by giving me some information in your next 
issue.” 4.—You are right. Your piston should travel a little over the 
counterbore, and if your engine piston has the same distance from each head 
the counterbore should be lengthened. 


(377.) Bert Lechleitner, Seville, O., writes: ‘‘I am a reader of 
your valuable paper and an apprentice in a small machine shop. I no 
ticed your ‘ Questions and Answers’ column, and have so far derived very 
much knowledge from the same. I would this time like (if convenient) to 
ask you a few questions, which you may please answer in your next issue. 
They are at present building a new engine at our shop, cylinder 10x16”, 
steam ports 7¢”xg", exhaust ports, two in number, 14”xg", to run 170 
revolutions per minute, and cut off at five 5” or one-third stroke or nearly 
so. This engine is to take the place of an engine 10”x16”, running 90 
revolutions per minute, cutting off at 10”. It is claimed that the new 
engine will exert greater power with even smaller consumption of fuel and 
steam than the old engine. If so, please state how much, and how can 
you arrive at the saving thereof? The old engine has long steam ports, 
whereas the new engine’s steam ports are at the extreme ends of the cylin- 
der, and bas an ‘independent’ cut-off. Will that be much of asaving?” 
A.—The old engine will develop at 240 piston speed, .571 H. P. per 
pound M. E. P., andthe new one at 475 piston speed 1.058 H. P. per 
M. E. P. If the old one cuts off as 10”, at 80 pounds pressure, the 
M. E. P. would be 73 pounds, and if the new one cut off at 5”, M. E. P. 
would be 48 pounds. According to the above data, the old one would 
develop 73 X .571 = 41.68 H. P. The new one would develop 48 x 
1.058 = 50.78 H. P. The ports may be shorter in the new engine, but as 
it fills the clearance or ports twice as many times as the old one does there 
will not be much difference as far as this is concerned. And, taking into 
consideration the additional amount of friction, oil, etc., there will not be 
a great deal of difference in the engines. 


(378.) A. D. J., Ishpeming, Mich., writes: ‘‘I have a few ques- 
tions to ask regarding boilers. I have two boilers, one 18 feet long and 5 
feet diameter with 40 4” tubes. The other is16 feet long and 48” diame 
ter. They are set side by side. The little boiler is 18” lower than the 
large one. They both feed through the blow-off, that being attached toa 
flange at center of boilers, or nearly so. Now what I want to learnis, 
what makes the water go from the big boiler to the little one? I have run, 
them all forenoon without putting the feed on the little boiler, and have 
three flush gauges of water in the little boiler. How does the water get 
into it? The engine is a common slide valve. The water goes through 
to the engine no matter how I carry it in boilers. Now, to make it more 
clear to you, will give particulars: The engine is running ina sawmill, 
one boiler fires with wood, the other with sawdsut. On the big one with 
wood the feed pipe is 3” and the exhaust was a 234” pipe and I changed tt 
to 4”. I want to know how to get dry steam and to prevent the water 
from passing through from big to little boiler. Remember the engine sets, 
down 4 feet lower than the tops of the boilers. I know how I could do it, 
but do not know as that would be the quickest way and easiest. I would 
make the little boiler steam as fast as the big boiler. To stop the water 
from going to the engine I would raise the engine up about 5 feet. Wha 
would you do?” .4.—Your answer is correct as far as the boiler is cong 
cerned. Your small boiler acts as a condenser. The best way to sto 
water from going to the engine is to puta dry pan under the opening if 
the steam pipe. 


(379.) H. H. B., Buffalo, N. Y., asks: ‘‘ Please be so kind as t 
inform me through ‘ Questions and Answers’ column what is the best rul 
by theory and by practice to get or calculate the horse-power necessary | 
run any machine with and without the indicator pulley.” .4.—We kno 
of no way to ascertain this without the indicator. 


(380.) E. W. L., Philadelphia, Pa, asks: ‘‘ Will you inform m 
through the ScleNTIFIC MacHINIsT what size boat a double horizontal 
engine will drive and at what speed, also horse-power of same? Eac 
cylinder is 4” diameter, 4” stroke and 250 revolutions per minute, and 7 
pounds steam in boiler.” .4.—About five or six horse-power, and will ru 
a boat 25 feet long by five feet beam, six to eight miles an hour. 


(381.) L. H. A., So. Wallingford, Vt., writes: ‘I would like t 
ask through ‘ Questions and Answers’ what the horse-power of an engin 
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is that has a cylinder 14” diameter by 3 feet stroke, taking steam nearly 
the whole length of stroke and making 85 revolutions per minute with 90 
pounds steam pressure. It is of common slide valve pattern. Please give 
explanation and rule, and oblige a reader.” 4.—Your engine is develop- 
about 2.37 H. P. per pound M. E. P. and if the mean effective pressure 
is known, that multiplied by 2.37 will give the H. P. See answer to No. 
372 in May 15th issue. 


(382.) J. S. DeGroff, Burlington, Ks., writes: 1. ‘‘Where is the 
proper place to put the liners on a connection rod of an engine to raise the 
key, on the stub end or strap end? 2. Howis the way to babbitt the quar- 
er boxes on a main pillow block? 3. How many pounds of soft lump 
oal doés it take to evaporate the water to develop one horse power on an 
lutomatic engine, and how many pounds of water for the same?” .4.— 
'. Either way will raise the key. Placing on the stub end lengthens the 
od and placing on strap end shortens the rod. 2. Put clay around the 
ournal, so the babbitt won’t run out. Pour the babbitt same as babbitting 
ny journal. 3. It would take from five to eight pounds of coal and from 
o to 35 pounds of water per H. P. per hour. The question in regard to 
abbitting a shoe on a Corliss engine will be answered later on. 


(383.) George E. Mitchell, Boston, Mass., writes : 
ae through your paper what amount of radiating surface in feet it requires 
o heat 100 cubic feet of space in a building of stone, and cut up into 
ffices, and what amount for large manufacturing rooms? Also, what 
mount of condensation there is per 100 feet of heating surface per hour, 
emperature outside about 30°, inside 70°.” .4.—A good authority on 
his subject says: ‘‘If the heating be done by indirect radiation from 50 
0 100 per cent. more will be required than when direct radiation is used. 
{o rules can be given which will not require a liberal application of ‘the 
oeficient of common sense.’ Radiating surface may be calculated by 
his rule: Add together the square feet of glass in the windows, the number 
f cubic feet of air required to be changed per minute, and one-twentieth 
he surface of external wall and roof, multiply this sum by the difference 
etween the required temperature of the room and that of the external air 
tits lowest point, and divide the product by the difference in temperature 
etween the steam in the pipes and the required temperature of the room. 
‘he quotient is the required radiating surface in square feet. Each square 
oot of radiating surface may be depended upon in average practice to give 
ut three heat units per hour for each degree of difference in temperature 
tween the steam inside and the air outside, the range under different 
onditions being about 50 per cent. above or below that figure. One 
quare foot radiating surface, with steam at 212°, has been found to heat 
oo cubic feet of air per hour from zero to 150°, or 300 cubic feet from 
ero to 100° in the same time. 


(384.) Geo. B. Stark, Steubenville, O., asks: ‘‘ Please give me, if 
here is any such thing, a rule for finding the area inany circle. The table 
othe May rsth issue, giving the number of square inches in the face of 
ny piston from 4” to 40” in diameter, is one of the handiest things I ever 
aw, and enables a mechanic who cannot figure much to tell the power of 
is engine. Now, please give mea rule for finding the area in square 
aches of any circle, without going into figures too learned. I understand 
ddition, subtraction, multiplication and division, also decimals and frac- 
ions pretty fair. Can you get up something to meet my understanding? 
fso you will greatly oblige.” .4.—You can find the area of a circle in 
quare inches by multiplying the square of the diameter in inches by . 7854. 
'o find the square of any number, multiply it by itself. For example, it 
ou wish to find the area of a circle 44” in diameter, proceed as follows: 











Square of diameter, 1936 
44 -7854 
44 
7744 
176 9680 
176 15488 
13552 
1936 _—_——— 
Area in square inches, 1520.53.44 


(385.) Buckeye, writes: ‘*‘ Whatis I. H. P.,andM. E. P.?”? 4.— 
. H. P. is the horse-power as shown by the indicator, which is the actual 
1.P. This is the only correct way to find it. M.E. P. is the average 
ressure throughout the stroke, which is also found only by the indicator. 


(386.) J. W. R., Lincolnville, Kas., writes: 1. ‘‘I have been 
unning an engine that shakes more than I think it should when running 
ta good speed, but when running very slow the shaking stops. Now is 
he counterweight not heavy enough or is it too heavy? I think it is not 
eavy enough, but I may be wrong. Please give me a simple, reliable 
ule to find the exact counterweight for any engine. 2. Also tell me 
there I can obtain an Allen slide valve with a steam port surrounding the 
xhaust port for the purpose of obtaining two openings for the admission 
fsteam. 3. Please tell me if common unions paeked with asbestos will 
tand the heat in a fire box to connect circulating pipes together.” .4.— 
‘ou do not say what kind of an engine it is. It is probable that it is not 
olid on its bed. If an upright, the cause may be something else. We 
rould have to know all about the engine before we could tell you what 
ounterbalance is needed. We do not believe that there is any reliable 
ule or tab'e from which the counterbalance any engine requires can be 
igured, unless complicated with so many exceptions and conditions as to 
€ practically useless. 2. Probably some of our readers can give the 
esidence of the gentleman who puts on Allen slide valves. If any of them 
‘now, they are requested todo so. 3. This will depend on the boiler 
rouhave. If the heat is considerable it will not stand. 


bas Readers are cordially invited to send us any questions, comment, 
nformation, ideas or corrections that suggest themselves while reading the 
‘Questions and Answers.” The time to do it is when it is in mind. If 
ne puts it off he is very likely never to get at it. Now is the best time. 
U communications are appreciated. —[Ep. 


‘¢ Kindly inform | 
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A FEW WORDS TO ENGINEERS AND MECHANICS ON LUBRI- 
CATION. 





The following lecture was delivered by C. Verniaud, M. E., May 16, 
before the Lyceum of Stationary Engineers, Quincy, IIL: 

I will only dwell at length in this lecture on the subject of lubrica- 
tion vs. friction and heat, but will pass at once to a few of the general 
causes involved. 

. Taking, in the first place, the human or animal frame, we find there 
is not a joint having either one or both parts moving in contact with each 
other, that has not a fluid or substance interposed between the two to 
obviate friction and facilitate motion. This fluid, whether oil or grease, 
plays the most important part in the life and operation of the joint. 
Should this lubrication cease, then the action of the joint would cease. 

A more forcible illustration of proper lubrication for pressure, speed 
and durability cannot be obtained. 

_ As to the causes of friction I have, to my satisfaction, after many 
years of practice and extensive experiments, determined them to be two in 
number : 

1st. When a journal fits so closely into its bearings, or by its weight, 
that the contact is so close as to expel the lubricant from between the 
journal and bearings while in motion, it will assuredly cause friction, and 
this will be followed by heat. Heat will cause expansion of the metal, and 
the uneven expansion of parts will cause, accordingly, increase of heat; 
then comes the loss, as above stated. 

Engineers and mechanics are well aware that twe metallic surfaces 
can be so fitted that they will of themselves make an impenetrable and 
perfect joint. Knowing these facts, common sense teaches us that ina 
journal or joint where a motion is required, the journal should be so ad- 
justed that it will revolve freely and yet without any perceptible play. 
This will allow the lubricant room to enter between both the journal and 
the bearing. The lubricant will then forma cushion, avoiding friction and 
insuring safety and smooth running. | 

2d. Friction and heat are also accounted for in journals and their 
bearings from the latter having too much play, as it is generally termed, 
and the shafting either being out of line or subjected to severe pressure ; 
or by reason of belt strain causing concussion. The surface of both the 
journal and bearings receiving the full force of the shock will surely be- 
come heated if not destroyed. For example, hammering a piece of wire 
or metal will cause it to heat; try it and feel of it. 

Lubrication, if well understood, is the life of a machine. It is an im- 
possibility to run without it, and if proper care and attention be given to 
good lubrication the highest efficiency and economy will prove to be the 
results. And in this connection it should be remembered that it is not the 
quantity of lubricant applied at one time that does the work, but it is the 
constant application, without waste, of a suitable lubricant that will give 
the best results. 

In regard to waste, it is a positive fact that there are ten barrels of oil 
wasted where there is one properly used ; for in most instances, where the 
oil can is used, the oil holes or openings on the journal boxes are generally 
not filled until they run over; and it is not uncommon to see engines 
where the oil is dipped out of the frame under the crank and also from the 
fly wheel pit, and the waste oil thrown onto the coal pile, where, on the 
other hand, if the proper cups and lubricant were employed, the waste and 
dirt would be entirely done away with. : 

In regard to materials used in the construction of journals and bear- 
ings, it is an admitted fact that both parts should not be of the same metal. 
Should both be made of the-same metal they would grip, as their affinities 
to each other would be in direct connection and the surfaces of both wou'd 
soon be destroyed, should no lubrication exist between them. Lubrication 
is nothing more than the introduction of a suitable body between one or 
two revolving or sliding parts of a machine, etc., for the sole purpose of 
forming a cushion between the two to reduce friction. This cushioning is 
the key to good lubrication. 

For example, oil is a good lubricant and makes a good cushion, where 
the journal or moving parts are not subjected to great weights or strains. 
But, on the other hand, should the journals or parts be of ponderous 
weight, and designed to perform work at intervals at each revolution of the 
journal or under heavy belt strains, then oil oftentimes proves to be too 
light to form a cushion, as shown by its displacement from between the 
two. Consequently the cushioning must be in accordance with the work, 
whether it involves oils, grease or minerals. 

Some writers claim that lubrication by oils is due to the molecular 
action and the small globules of oil, which keep the frictional surface 
apart, and from a cushion protecting to a certain degree the bearing sur- 
faces from injury. No one will deny that oil asa lubricant will answer 
and does answer in most places, where pressure, speed and friction are at 
a minimum, but as oils are easily displaced, the cushioning materially 
decreases, and in many instances when the flow of oil ceases, hot journals 
and bearings are the result. 

Dry lubrication has also attracted the attention of many mechanics, 
and many costly experiments have been tried, with but little or no suc- 
cess; and up to the present time experiments and. researches are still in 
progress to solve the problem of dry lubrication by the use of graphite, 
commonly called plumbago or black lead, which, inits dry state, is a good 
lubricant—provided it is free from grit. This grit question seems to be 
the most hurtful as to the article’s qualities as a lubricant. 

Graphite, plumbago or black lead, when mixed with oils or grease, 
loses its lubricating qualities and is but little better than lamp black or soot 
mixed with oil or grease as a lubricant; and when applied in a dry state it 
accumulates on the journal and bearing, and becomes by friction ground 
up into a dead black powder that sticks to the journal and bearing, which 
would, if allowed to run any length of time, ruin both journal and bearing. 
After graphite has lost its lustre, either by being compounded with oil or 
grease or by pressure, its lubricating qualities are destroyed. 
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THE EFFECTS OF SUPERHEATED STEAM IN STEAM ENGINES. 





BY FRANK J. ROTH, M. E. : 


Superheating of steam before its admission reduces the amount of ini- 
tial condensation, by lessening the quantity of steam needed to give up a 
specified amount of heat, and this in its turn lessens the subsequent cooling 
by re-evaporation. That it has a marked advantage in this respect has 
been especially demonstrated by Hirn. On _ general thermo-dynamic 
grounds, superheating is good, because it extends the range of temperature 
through which the working substance is carried. In modern practice 
superheating (to any considerable extent) is seldom attempted. It occurs 
to a small extent whenever dry steam was throttled and a slight superheat- 
ing is occasioned to steam in its passage from the high pressure to the low 
pressure cylinder of a compound engine. In former years superheating of 
steam was a common feature in marine practice, but serious practical diff- 
culties caused engineers to abandon its use and to seek economy rather by 
increasing the initial pressure, and in using compound expansion. In 
those days, however, the theoretical advantage of superheating was less 
understood than it is now. By the use of superheated steam we have such 
advantages as the so-called caloric or gas engine furnishes. In superheat- 
ing steam we have no internal work to perform. There is no physical 
change from the liquid to the gaseous condition by this superheating and 
consequently no dissipation of heat or conversion of sensible heat into 
latent heat. 

The boilers as a rule furnish wet steam (more or less). The passage 
of steam through pipes between boiler and engine is another source of con- 
densation due to radiation and the subsequent condensation of steam com- 
ing in contact with the cylinder walls and piston furnishes not a small per- 
centage of further deterioration of the quality of steam, the aggregation of 
which will amount in an ordinary automatic engine to from 20 to 50 per 
cent. of water entrained in the working substance and in cases even more 
than that, the greater part of which may entirely be prevented by a judi- 
cious superheating of steam before entering the cylinder. Having of late 
years automatic cylinder lubricators nearly universally adopted and applied, 
the deteriorating effect of superheated steam may be considered inappre- 
ciable. The economy of fuel which its employment would probably 
secure 18 so great as to warrant a fresh and energetic attempt to overcome 
the mechanical difficulty of construction and lubrication that have hitherto 
stood in the way. | 

The most important means of preventing cylinder condensation from 
becoming excessive in the use of compound expansion. 

If the vessel or cylinder and pistons were non-conductors of heat it 
would be from a thermod-ynamic point of view, a matter of indifference 
whether. expansion was completed in a single cylinder or divided between 
two or more, providing the passage of steam from one to the other was 
formed without introducing unresisted expansion. But with actual materi- 
als the compound system has the important merit that it subjects each cyl- 
inder to a greatly reduced range of temperature variation. For this reason 
the amount initially condensed in the high pressure cylinder is greatly less 
than if admission were to take place at once into the low pressure cylinders 
and the whole expansion were to be performed there. Further, the steam 
which is re-evaporated from the first cylinder during its exhaust does work 
in the second, and itis only the re-evaporation that occurs during the 
exhaust from the second cylinder that is absolutely wasteful. 

To exact advantages of this division of range as compared with expan- 
sion in asingle cylinder would be hard to calculate, but it is easy to see in 
a general way that an advantage is to be anticipated and (though there are 
isolated instances to the contrary) experience bears out this conclusion. 
In large engines, working with high pressures, much expansion and slow 
stroke, the fact that compound engines are, in general, more efficient than 
single engines, cannot be doubted. Additional evidence to the same effect 
is furnished when a compound engine is tested first with compound expan- 
sion and then as a simple with the same grade of expansion in the large 
cylinder alone. Thus in the experiments of this country the compound 
engine of the ‘‘ Bache,” when worked as a simple engine used, 24 pounds 
of steam (weight) per i. h. p. per hour, as compared with about 20 pounds 
when the engine worked compound with the same boiler pressure, the 
same total expansion and steam in the jacket in both cases. The necessity 
for compounding, if efficiency is te be secured, becomes greater with every 
increase of boiler pressure. So long as the initial pressure is less than 
about 100 pounds to the square inch (absolute), it suffices to reduce the 
range of temperature into two parts by employing two cylinder compound 
engines; with the higher pressures now common in marine practice triple 
and even quadruple expansion is being introduced. 

The condensation due to the action of the cylinder walls would be 
greatly reduced if it were practicable to use a non-conducting material as 
an internal lining to the cylinder and the exposed surface of the piston. 
No cure for the evils of initial condensation would be so effectual as this 
and in view of the economy of heat which would result, it is a matter of 
some surprise that the use of non-conducting lining has not received more 
serious attention. —[Stationary Engineer. 


AN ANTIDOTE FOR MERCURIAL POISONING. 





BY LEGH S. POWELL. 


Many improvements and novelties are recorded in this and other tech- 
nical journals. The majority of them naturally relate to contrivances, 
methods, etc., which are designed to a considerable extent with the object 
of deriving pecuniary benefit. The case is more rarely met with in which 
the matter brought forward appertains to progress whereby the cause of 
humanity alone is sought to be benefited and where pecuniary considera- 
tions are wholly absent. 

The subject of the present article relates to an improvement, or, more 
correctly speaking, the institution of a practice of the latter kind, and it is 
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one so effective and easily adopted that it is worthy of extensive notice. 
Itis, moreover, to be hoped that the preventive measure to be described 
will find its way into the many existing (and future) incandescent lamp 
factories, and some other industries such in which mercury is extensively 
employed, in case some equally effective means is not already in force. 

Mercury and its compounds are universally known to have an injun.- 
ous influence on the human system, and the evil effects are, unfortunately, 
only too familiar to persons intimately connected with the pump rooms of 
lamp factories. The shake, the shortness of breath, the sickening pallor, 
the listless, semi-stupefaction of the individual, and other less striking 
symptoms to which afflicted persons become subject, are sights exceed- 
ingly revolting and trying to witness, and cannot but arouse compassion 
even from the most callous-minded spectator. 

Much may be done and much has been done to improve the health of 
the workmen by means of ventilation and improved machinery and pumps, 
but it is doubtful whether by such means alone the difficulty can be effi- 
ciently and practically met. Slight cases of mercurial poisoning are usu- 
ally quickly and effectively cured by change of air, or of work, but a seri- 
ous case may end fatally, as the writer knows. This obvious and effective 
remedy of change of air, or of work, Is not one, however, which always 
commends itself either to employer or employe as the most convenient 
course imaginable, and there is, therefore, room for other and more efh- 
cient means. 

~ Monsieur Paul Triquet, of the firm of Pulsford, Triquet & Co., Paris 
(who are extensive manufacturers of incandescent lamps), informs the 
writer that some three or four years ago he became salivated whilst experi- 
menting with mercury pumps, and he cured himself completely by means 
of small doses of iodide of potassium, dissolved in milk. M. Triquet next 
administered similar doses to some workmen in a lamp factory he was then 
connected with and who were likewise affected with mercury, with the 
result that they also completely recovered. In his present factory, which 
has been in full work for considerably over a year, doses of the same salt 
have been continuously administered to the workmen engaged in the pump 
room from the commencement, and not a single case of salivation has 
broken out throughout this period. Further, there have been instances 
where men from other factories have been taken on, who, on entering, 
exhibited the characteristic signs of mercurial poisoning, and who com- 
pletely recovered in due course. 

These facts speak for themselves ; comment is superfluous. 

The daily dose supplied by the firm to each man is .25 gramme of the 
crystalized salt, dissolved in about 4oocc of milk. Probably it would bea 
little more scientific to increase the dose in Summer when cases of saliva- 
tion are much more frequent, and to diminish it during the cooler months 
of the year. But this point has little signicance in a case where actual 
practice fully answers every requirement. 

The precise manner in which iodide of potassium acts on the sytem is 
a problem to be dealt with by medical experts. Generally speaking, how- 
ever, it is probable that one or more of the iodides of mercury are formed, 
and that such compound or compounds being appreciably soluble in water, 
especially in presence of iodide of potassium, become removed from the 
system in the usual manrer. | 

It is not known to the writer, or toany of those with whom he has 
spoken on the subject, whether the same or a similar practice to that de- 
scribed is in use in other factories; but, however, this may be, it is certainly 
not generally known, still less employed. It must be conceded on all sides 
that very great credit is due to Monsieur Triquet for having originated and 
put into practice such a simple and effective means of curing and of pre- 
venting a distressing malady which accompanies the necessary use of 
mercury.—[London Electrical Review. 


MORE ABOUT THE BAKER SUBMARINE TORPEDO BOAT. 





In our May 15 issue we printed a rough sketch and description of the 
Baker submarine boat, built at Detroit. Since then it has been given 
many trials, and its success warrants the statement that it is one of the 
most important achievements of the day. The illustrations here pre 
sented show the boat much better than did the cut published May 15th. 
They were made by, and are used here by permission of, the Marine Re- 
view. Referring to the means of propulsion—by steam and electricity— 
that paper says: There is nothing astonishing about this means of pro 
pulsion, but the success of the boat lies in the propeller wheels, the 
arrangement, connection and manipulation of which have been patented 
by the inventor. There are two 24” propeller wheels, one on either side, 
connected with one shaft amidships. To the ends of the shaft are attached 
gear wheels, working in the gear attached to propellers, which are turned 
in any position by means of a sleeve around the shaft. This sleeve is con- 
nected to a hand-wheel with chain belting. By means of this hand-wheel 
the propellers may be placed in any position. The propellers are pro. 
tected by brackets from coming in contact with any obstruction. The 
rudder fits close to the hull, and the boat answers to it readily. It will be 
be understood by the foregoing description that such a boat would have 
no difficulty in running at the surface, but the following description of 2 
descent will explain its submarine capabilities. The boat has 75 tons dis- 
placement, the hull weighing 20 tons, the ballast 30 tons, the storage 
battery cells 10 tons, engine and boiler and gearing 8 tons, and motor 3 
tons, leaving 4 tons buoyancy. The normal draft of the boat leaves about 
2 feet of the crown of the hull above water. The pilot and electrical ¢n- 
gineer enters through a man-hole in the conning tower, and the cover 
drawn over and fastened, when the boat is air-tight. If it is consider 
that the hull contains 1,500 cubic feet of air, a sufficient supply for two 
men for eighteen hours, the possibility of suffocation is removed. 1h 
electrically connected pump is started, and two or three tons of water 
pumped into the water bottoms, this additional weight leaving nothing 
the boat above the surface except the top of the hull and conning tow 
To sink directly downward the wheels are turned perpendicular to 
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shaft, and the motor is started. The amount of spare buoyancy deter- 
mines the amount of power necessary to sink the boat. When the de- 
sired depth is attained, then the propeller wheels are turned at an angle of 
about 45 degrees, and the boat is propelled forward, neither rising nor 
sinking, unless the pitch of the wheels is changed. When the commander 
or pilot wishes to ascend, the machinery is stopped and the reserve buoy- 
ancy causes the boat to rise to the surface. Any accident that would 
stop the machinery would also cause the boat to ascend. The storage 
battery plant contains enough power to run the boat three hours at a speed 
of eight miles an hour. The stability and capability of the boat to with- 


stand heavy weather is unquestionable, but if it is desired to avoid a heavy 
storm, it is only necessary to submerge the boat, ascending for fresh air 
It presents great possibilities in naval warfare. 


occasionally. Their con- 
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SECTIONAL VIEW 


struction will not cost so much but that harbors of importance may be sup- 
plied with a small fleet of them. In case the fleet of an enemy should 
appear before some city unprotected from the sea, these torpedo boats 
could be sent out within a mile or two of the fleet, and, after being sub- 
merged, move unobserved to within a few hundred feet of the enemy, and 
launch a torpedo that would propel itself to the object of destruction. In 
addition to coast defense work, each cruiser could carry one or two on 
deck, or, for better protection, in the hold. If the other fleet was found 
at anchor the submarine boats could be launched, do their work, and save 
lives and powder by preventing the impending combat. 

The power and capabilities of the boat have been told, and while the 
experiments thus far have been made under limited conditions, the in- 
ventor has no objections to the actual performances being given. The 
boat has been repeatedly worked in the River Rouge, near Detroit, both 
on and under the surface, in water from fifteen to twenty feet deep. This 
has been done simply to test the working of the machinery and becoming 
familiar with the action of the boat. More recently the boat has been 








---— — — — ft 


ee -_-- —-= 


VIEW OF BOAT ENTIRELY SUBMERGED. 

worked in the Detroit river, with a depth of about forty feet, a strong cur- 
rent and with many boats passing, making it a very difficult place to 
operate such a craft. 

The conning tower cover was closed over the two occupants, Mr. 
Baker and Mr. Goddard, at ten minutes to 2 o’clock P. M., and remained 
closed until 4:35, two hours and forty-five minutes, in which time no 
unpleasant atmospheric effect was noticed. When the boat was opened, 
the air seemed as fresh and invigorating as when at first closed. During 
this trial the boat was repeatedly submerged, disappearing entirely from 
sight and leaving no disturbance on the surface to note the location of the 
submerged craft. The boat retained its even keel beneath the surface, 
and answered readily in rising and lowering to the requirements of the 
pilot. Altogether, the tests so far have been very satisfactory, and will be 
continued from time to time until the full capacity of the boat is devel- 
oped. If the boat continues to develop, as it now promises, it will be 
heard of in naval warfare. 

Since the first test, others have been made. A representative of the 
Western Electrician accompanied the crew onacruise under water, and 
relates his experience as follows: 

When on Thursday, May 19, the writer, in company with Mr. Baker, 
for the first time visited Boston’s wharf, the temporary charging equipment 
was in operation charging the cells in the craft. On rounding the boat 
house a glimpse of the vessel as it lay tied to the wharf was obtained. 
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One’s first impression is that the boat is quite small, but this may be 
accounted for by the fact that so little of the hull appears above the surface 
of the water. On boarding the craft, though, there soon comes a realiza- 
tion that one is treading the boards of a pretty solid structure and one with 
a by no means contracted cabin or hold. 

All day Thursday was devoted to charging and putting the machinery 
in first-class order. Friday morning the sun was shining brightly, but the 
wind was blowing such a gale that Mr. Baker, for reasons already explained, 
almost decided not to start out into the rough waters of the Detroit river. 
On returning to the boat at 3 Pp. M., however, the weather had moderated 
considerably, and Mr. Baker expressed his belief that before the afternoon 
was over he would be able to make at least a short trip. After waiting 
more than an hour for the arrival of H. H. Humphrey, agent for C. D. 
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OF BOAT IN MOTION. 


Jenney, of Fort Wayne, who had sold and installed the motor and batteries 
and who was to be present at the trial, it was decided to make ready to 
cast off. Steam was gotten up in Mr. Boston’s launch, the Thos. McGraw, 
and at 23 minutes of five the ropes were untied and the swift current 
swung the vessel around into the middle of the Rouge river. 

The Rouge river is quite a narrow stream that empties into the Detroit 
river at Delray and the average depth of the water is about 16 feet, with a 
narrow channel to the Detroit river. The distance from Boston’s boat 
house to a point at which the Rouge meets the Detroit river is about a 
quarter of a mile, the stream curving slightly, Boston’s boat house had been 
chosen by Mr. Baker as a dock on account of its offering him the advan- 
tage of more or less seclusion in which to carry on his experiments. 

There was quite a crowd of spectators on the boat house wharf when 
the vessel was cast loose from her moorings, and on the deck ‘of the craft 
were Messrs. Baker, Goddard, Rowe, Humphrey and the representative 
of the Western Electrician. As soon as a photograph of the boat had 
been taken, Mr. Baker and Mr. Goddard went below and Mr. 
Rowe pulled away. Mr. Humphrey remained on deck until the mouth of 
the river was reached, and he then boarded the launch to be on hand to 
render any assistance should an accident occur. 

Attention should be called here to the fact that the first trip was made 
with only Mr. Baker and Mr. Goddard in the boat, and with a float 
attached to the craft to indicate its position to those on the surface. In 
the present instance, though, no float was attached to the vessel, and it 
was for this reason that Mr. Baker decided it would be wise to be not too 
sanguine, but to take the precaution of having a responsible man like Mr. 
Humphrey in a launch on the surface where he might watch the maneuvers 
of the submarine boat. 

Before boarding the launch it was agreed between Mr. Baker and Mr. 
Humphrey that a white card or a handkerchief shown at one of the win- 
dows in the side of the turret was to be the signal for help or a tow. 

At this time, 4:48 p. M., the sun was shining brightly, wi'h a few fly- 
ing clouds, and the weather had so moderated that the surface of the 
Detroit river, although not calm, was by no means turbulent. 

At 451 P.M. the writer left the deck and went down into the boat 
along with Messrs. Baker and Goddard. At 4.52, with the final injunction 
to Mr. Humphrey to ‘‘ Look out for the white signal,” Mr. Baker lowered 
the turret cap, screwing it down tightly, at the same giving the order to 
Goddard to ‘‘ Let in a little more water.” 

With the lowering of the cap the solitary passenger took a last look at 
the outer and upper world, and with lungs filled by a final gulp of fresh air, 
settled himself down at the feet of the pilot. Thus began an experience 
which, although, as it proved, not made up of thrilling or startling incid- 
ents, was nevertheless exceedingly novel and highly interesting. Itis no 
trick, of course, to crouch in the hole of a submarine boat while it is being 
manipulated by others, but had the writer known that he was to be the 
first passenger, outside of the crew of two, that would make the trip in the 
submarine boat in the rough Detroit river—and without the float, too— 
perhaps he would have done more thinking and indulged in but little 
observation of the surroundings. But of all this he was at the time bliss- 
fully ignorant. 

After closing the turret Mr. Baker was occupied in getting the vessel 
under control. For a few moments sharp commands were given and 
remarks passed which gave the two men in the hold some idea of what was 
going on outside and how the boat was acting. 


‘<Let in more water, Goddard.”” ‘There she comes.” ‘Hold ona 
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minute, we may be drifting into shallow water; pull her back!” etc., etc. 
Such sharp orders as these, accompanied by the rapid bell signals to God- 
dard at the motor switches, not to mention the deafening whir of the gear- 
ing, were calculated to obliterate any idea of personal danger, and left but 
one thought, and that was that, so far, a tripin a submarine boat wasn’t 
such a bad thing after all. 

There was not much thinking done, though, for in a moment a quick 
touch on the shoulder, from Goddard, drew the writer’s attention to the 
little round windows in the side of the turret. Since the closing of the 
turret lid, Mr. Baker had been gradually reducing the buoyancy of the boat 
by admitting water ballast to the reservoirs at the keel. The vessel had 
been settling farther and farther under the water, and at Goddard’s signal 
the water line was at the center of the porthole window. By squeezing 
one’s head and shoulders into the turret, a peep at the outside world was 
obtained through the moisure-coated glass. The eye was exactly ata level 
with the crest of the waves which beat against the windows, permitting only 
occasional glimpses of the shore and the small craft that crossed the vessel’s 
track. 

The outside world, however, was of little interest at such a time. 
The writer’s crowning ambition was to go under water—to be completely 
submerged, in fact, and he had not long to wait before the order came to 
shut off the water. It required two or three careful manipulations of the 
water valve by Goddard before Mr. Baker felt that the buoyancy had been 
sufficiently reduced, and then, at 5 Pp. M., with the vessel running at its 
slowest speed and in the swift current of the river came the order: ‘‘ Now 
pull ahead, Goddard—give it to her, Goddard!” The motor did its work 
well, but the buoyancy had to be regulated toa still greater nicety. It 
was now 5:02 P. M. Two minutes only had elapsed, and now the fisher- 


At 5:27 P. M., just 35 minutes after Mr. Baker pronounced the boat 
‘‘all tight,” a white handkerchief was displayed from within against one 
of the glass windows in the turret, and the launch Zos. McGraw, with Mr. 
Humphrey on board, was seen making for the boat. After a futile warn- 
ing to that gentleman not to step on the nicely balanced craft, but unfortu- 
nately only heard by those within the plate glass windows, the pilot lifted 
the turret lid and with a ‘‘ swish”’ the heated air rushed out. The pump- 
ing in of the water ballast, it should be noted, compresses the air in the 
boat. At one time during the trip when the buoyancy was being reduced, 
it was found advisable to raise the lid of the turret slightly for a instant to 
relieve the air pressure and thus facilitate the pumping ; of course, though, 
it should be remembered, no fresh air was admitted, so the 35-minute 
enclosure may be relied upon as a good test for that length of time. But 
even had the boat been opened once during the 35 minutes above referred 
to, the previous experience and a more recent one by Messrs. Baker and 
Goddard, both eclipsed the time the writer was enclosed. On Tuesday, 
May 24, these gentlemen were sealed in the boat, running part of the 
time on the surface and part under the water, for two hours and forty-four 
minutes. 

When opened on Friday’s trip the vessel was weighted down to a fine 
point. The pumps, which could be thrown into gear with the motor, were 
now set to work and as the boat was towed up the River Rouge, the water 
ballast was gradually reduced to its normal quantity. 

At 6:07 p. M. the novel little craft was once more at its moorings at 
Boston’s boat-house, and thus ended an experience, the remembrance of 
which will have a long life with one passenger at least. 

One of the illustrations on the first page represents Mr. Baker steer- 
ing the boat. The other shows the craft on the stocks, before launching, 
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men and photographer could be seen on the pier at the junction of the two 
rivers. 

‘‘ A little more water, Goddard,” was the last order, and this time, at 
just seven minutes after five, with the screw running at full speed, the 
writer, looking up through the window in the top of the turret, saw the 
water close over the boat, completely submerging it. 

Down it went ! 

What was tobe seen? How did the water look? How far did the 
boat travel? Such are the natural questions, but it is to be re- 
gretted that the only answer to them is that nothing was to be 
seen but water—and muddy water at that—and further, that it 
was impossible to estimate the distance covered under water, owing 
to the fact that the boat was submerged in the middle of the river and in a 
swift current. The boat was down completly out of sight a number of 
times, and was maneuvered enough and in a manner to convince even the 
skeptical that the stay was only a question of an expenditure of power and 
a careful reduction of buoyancy, which latter desideratum was, of course, 
to be gauged in the present case only by the risk Mr. Baker was willing to 
take in admitting water. 

The depth reached could only be gauged by the gradual diminution of 
the light coming through the glass sealed portholes; nothing could be seen 
a few feet away. 

Goddard established a reputation as an estimator of depth on the first 
trip when, as Mr. Baker for the first time drove the vessel down quite a dis- 
tance under water, he complacently remarked as the water darkened, 

“Now we are under, boss—sure! ” 

Mr. Goddard’s belief was that in the trip herein described, the 
maximum depth attained was about ten feet. 

During the time the boat was sealed there was absolutely no discom- 
fort for want of air; it was very warm, though, on the inside, although the 
external air was quite chilly. All hands made the trip with coats off, and the 
pilot, it may be stated, owing to his hard work at the two wheels, was liter- 
ally dripping with perspiration. The two wheels, one for the rudder and 
the other for changing the angle of operation of the two screws, having 
been newly fitted up, were quite hard to move. 


THE SURFACE. 


while the one on this page is-a view taken by the reporter for the Western 
Elecirician, from which journal these three were procured. They are all 
from photographs. 


One of the most notable achievements in the rapidly multiplying appl . 
cations of steel to structural purposes is the new chimney of that material 
in Chicago, the dimensions as given being a height of 250 feet, with an 
outside diameter of 9 feet 5”, while the steel varies in thickness from ,°,” 
at the top to 34” at the bottom. The lower 75 feet of the chimney is 
lined with firebrick 8” deep, formed to fit the shell compactly all around, 
and above this is lined with hollow tile. This lining is supported at inter- 
vals of 25 feet by an angle iron riveted to the steel shell; that 1s, the chim- 
ney is lined in a manner similar to blast furnaces and foundry cupolas, no 
expansion by heat being able to lessen its strength, and the joints are all 
hot riveted. The steel shell is carefully protected from corrosion and from 
any attacks by the weather, by painting inside and out. The weight of 
the chimney is spread to the foundations in the same manner or general 
way as that of the columns of the building, the base or foundation on 
which it rests being constructed similarly ; the ground first, is covered with 
a layer of cement, then two layers of steel rails in cement and one layer of 
I beams, on which the cast-iron shoe which takes the shell of the stack 
rests. The capacity of the chimney is twelve 60” boilers, 20 feet in length. 
The outside diameter of this chimney is 9 feet 5”, while were it constructed 
of brick it would be 16 feet 6”. 


Niagara Falls and Buffalo. 


Elks Excursion via the Nickel Plate on Saturday, June 11; train leaves Io 
P.M.; $3 round trip. Call on Committee of Elks, 172 Superior street, for 
tickets and other information. 


Nickel Plate to Niagara Falls and Toronto. 


Special Excursion Thureday, June 23. Niagara Falls $3, Toronto %. 
Train leaves 10 P.M. Tickets good until June 30. 
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HOW TO USE A STEEL SQUARE. 





BY JAMES F. HOBART. 


There are a good many marks upon an ordinary carpenter’s steel 
square that are not understood by all mechanics. To begin with, there 
are four kinds of steel squares constructed. First, the bridge-builder’s 
square has a blade 24” long, 234” wide, with a half-inch slot 21” long in 
the center of the square. This tool is fitted with an 18” tongue 1%6" wide. 
Next comes the machinist’s square, which has a 6” blade and a 4” tongue. 
The carpenter’s square has a 24” blade and a 16” tongue, the two parts of 
the tool being two and 134” wide, respectively. Next comes the mill- 
wright’s square, with a 24” blade 2” wide, and an 18” tongue 134” wide. 
The only difference between the carpenter’s and millwright’s square is the 
extra length of tongue possessed by the latter. a 

Among the various marks upon the square may be found a scale of 
equal parts for reading from drawings. There is also a diagonal scale for 
measuring bases. A table or board measure and a diagonal scale for 
measuring small fractions of an inch are usually there. The sides and 
diagonals of octagons are usually given, and on some squares, scales of 
chords and tangents are added. The method of using such scales and 
tables will not be described here ; it is the intention to tell of the every-day 
uses of the steel square which are oft-times much neglected by mechanics. 

Every man does not know that he can draw a circle with a steel square, 
two nails and a pencil. Ifa 6” circle be desired, and no compasses are at 
hand, it becomes a question of monkeying with a piece of string and a nail, 
or of driving two nails three inches apart through a piece of thin wood so 
that the nail points may serve as improvised trammels for drawing the 
required circle. All this is avoided by the use of the square as a pair of 
dividers. To draw a 6” circle, drive two nails exactly 6” apart into the 
board on which the circle is to be described. Let the nails above men- 
tioned represent the diameter of the circle, and they must therefore, be 
exactly 6” apart from outside to outside. Lay a square outside the nails 
so that the blade will rest upon one, and the tongue of the square touch 
the other nail. Place alead pencil in the corner where blade and tongue 
join. Revolve the square entirely around the nails, the corner holding the 
pencil approaching in turn first one and then the other nail. After the 
square has been passed entirely around the nails, a perfect circle will be 
found described upon the board into which the nails were driven. 

‘The reason for a circle being described in this manner depends upon 
the old geometric proposition that an angle within a semi-circle is always a 
right angle. To put the proposition into plain English, it means that if a 
circle be described and a diameter drawn, then lines from any point in the 
circumference of the semi-circle touching the ends of the diameter, that 
the angle formed between said lines will be a right angle or ‘‘ exactly 
square.” 

: Putting the above into practice, if a carpenter desires to find the cen- 
ter ot any circle, he need only to place the square thereon in such a man- 
ner that the corner of the square will just touch the circumference of the 
semi-circle. Draw lines along the edge of both blade and. tongue, and at 
the point where these lines intersect the circumference of the circle a line 
may be drawn through the circle joining these points. The line thus 
drawn through will be the true diameter of the circle. This diameter may 
be measured and its center thus obtained, or the square may be revolved 
part way round the circle, the operation repeated and another diameter 
obtained, cross.ng the first one. The point where the two diameters inter- 
sect will be the center of the circle. 

There are several mechanical problems that may be solved by the aid 
of a square, and about as good an illustration as can be shown, is as 
follows : 

If amechanic wishes to take two branch pipes from a main pipe of 

unknown diameter, and the main pipe is to be exactly the same capacity 
of both the smaller pipes, he can solve the problem very easily with a steel 
square. Ifcne pipe is 3” in diameter and the other pipe 5”, the main pipe 
to have the same capacity equaling the sum of the other two will probably 
-be somewhere between 5” and 6” in diameter. To solve this problem with 
a square, take the diameter of one pipe on the blade and the diameter of 
the other pipe on the tongue, the distances are 3” and 5”, respectively. 
With a rule or another square, measure across from one mark to the other. 
The distance thus found will be the diameter of the large pipe. By arith- 
metic the diameter will be found by adding the squares of 5 and of 3 and 
then extracting the square root of the sum. 

If there be three pipes to branch from one, the size of two may be 
found as above, then the distance taken on one side of the square, the dia- 
meter of the third pipe taken on the other side a new diagonal measured 
which will be the sum of the three diameters. This matter applies equally 
well to squares as to circles; it also applies toright angles and other shapes 
having like angles, or sides in proportion to each other. 

Not every mechanic has caught the idea of laying off angles with a 
steel square. Ifan angle of 45° or the ‘‘true miter” is required, it is 
pretty easy to find it by laying a square upon a straight line with equal 
figures on both blade and tongue just touching the line. For instance, 
place the square upon the edge of a straight board so that the 12” marks 
are just even with the edge of the board. A line drawn along either blade 
or tongue of the square will be at an angle of 45° with the edge of 
the board. To draw an angle of 60°, use the whole length of the blade, 
24”, and 13” on the tongtie. When in this position a line drawn along the 
blade of the square will form an angle of 30° with the edge of the board, 
and a line drawn beside the tongue of the square will show an angle of 
60°. Other angles may be studied out, provided the mechanic knows a 
little of the rudiments of geometry. 

Building stair stringers and rafters is where the steel square is seen at 
its best. Probably the first time a mechanic had occasion to lay out a 
stair stringer or rafter for a building, he employed all the ingenuity mathe- 
matics and cuss words he knew of. The latter do not add to the accuracy 


of a man’s work, but they do seem, in some instances, to prevent a severe 
attack of brain fever, to say the least. 

After a mechanic has learned all about the steel square, he will be 
able to lay out stair stringers, rafters and hip roofs without trouble or pro- 
fanity. Ifa stair stringer has 1o feet run and 8 feet rise, it is comparatively 
easy to lay a square upon a piece of board so that the figures 8 and ro 
touch the edge of the board. Draw a line on the side of the square upon 
and through the 8” mark ; then draw the square back, keeping it exactly 
upon this line until the figure 6 comes even with the edge of the board. 
The other side of the square will now mark a little less than 8”, and a line 
can be drawn upon this side also; then a piece of board, being a litte less 
than 8’x6”, may be carefully cut out and used as a pattern for laying out 
the stair stringers. : 

A strip of board nailed upon the diagonal edge of this pattern will 
enable it to be placed upon the edge of the stair stringer, and marks may 
be made on each side of the pattern for the purpose of sawing out for riser 
and tread respectively. As each step is to be 6” high, and the elevation is 
8 feet, there must be twice as many steps as the elevation is feet high; — 
theréfore, the flight of stairs will have 16 steps. Mark off 16 lengths on 
the pattern on the edge of the stringer; then saw off from the bottom of 
the lower step an amount equal to the thickness of the tread to be placed 
upon the stringer. From the back side of the top step cut off a piece equal 
to the thickness of the riser, and the stringer will be finished. 

The same method can be employed when laying out the rafters for a 
house. Ifa house 40 feet wide is to have a roof with a rise of 13% feet, 
one of the rafters will represent the hypothenuse of a right angle triangle 
having 20 feet base and 1334 perpendicular. The cuts from the foot and 
top of the rafter may be obtained by taking 20” on the blade and 1334” on 
the tongue of the square, and applying these points to the edge of the 
rafter, marking along the blade of the square for the foot, and along the 
tongue of the square for the top. Next draw the blade of the square along 
upon the mark made beside it in precisely the same manner described for 
cutting stair stringers, until the 12” mark comes even with the edge of the 
rafter. Mark at this point where the tongue comes even with the edge. 
Then move the square along so that 12 on the blade comes to the mark 
thus made beside the tongue. Repeat this movement twenty times, which 
is one-half of the number of feet in the width of the building. The twen- 
tieth mark made by the tongue of the square will represent the length of 
the rafter and the cut by which the top js to be sawn. 

For quick and easy work it pays to prepare two thin strips of wood so 
that they may be screwed together and adjusted to the square to represent 
the diagonal of any measurement which may be used on the blade and 
tongue. When strips of this kind are used it is much easier to adjust the 
square in making the 20 measurements above mentioned. There is not so 
much chance for error in figuring the size of pulleys. It is sometimes 
necessary to increase or decrease the speed of a shaft a few revolutions. 
To get just the size of pulley necessary for this increase or reduction of 
speed requires close calculation when figures are used, but a square will 
do it off-hand and correctly every time. For instance, it has been ascer- 
tained that a pulley 20” in diameter on a certain shaft will give a speed of 
13 revolutions per second. If it be desired to reduce the speed to 11% 
revolutions per second, the 20” pulley must be removed and one of difler- 
ent size substituted. 

To solve this problem with a steel square, take 20” on the tongue and 


13” on the blade. Place both of the marks on the edge of a straight 


board and draw a line parallel with the blade. Move the square parallel 
with this line until the tongue shows 1114” instead of 13. Notice the read- 
ing on the blade and edge of the board. This reading will be size of pul- 
ley required in place of the 20” concern to give the desired speed of 11% 
revolutions per second. The principies involved in the calculations here 
made have been amplified and put into a more convenient shape for every 
day use. 

In this perfected form some mechanics are familiar with the tool, but 
all do not recognize it in the slide rule. The principle upon which all 
slide rules work is that of the square and the piece of board above men- 
tioned. There are several more problems that might be described with 
interest to the reader, but the editor says this article is too long ; the writer 
has an impression that it is square. Reader, how is it ?—([Industrial 
American. 


THE Hine Eliminator Co., of New York, whose device defeated all 
competitors in the celebrated competition test of steam separators made at 
Cornell University, last year, report shipment of their eliminator to all 
parts of the country, among which they mention State University of Michi- 
gan, Ann Arbor; Purdue University, Lafayette, Ind.; State Agricultural 
College, Ames, Ia.; Polytechnic Institute, Worcester, Mass.; F. W. 
Montgomery, Milwaukee, Wis.; Central Electric Light Co., Chicago, IIl.; 
Washington Carbon Co., Washington, Pa.; Iowa Hospital for Insane, 
Independence; Crook, Horner & Co., Baltimore, Md.; Fordyce (Ark.) 
Lumber Co.; Stilwell Meat Co., Hannibal, Mo.; Savannah (Ga.) Crystal 
Iron Co.; Kearney (Ark.) Lumber Co.; Rix & Bonill, San Francisco, Cal. 
Merit will certainly find its due reward. 


Grover Cleveland Club. 

Excursion to Chicago via the Nickel Plate on June 18 and 20. Trains 
leave Cleveland 6:30 a. M. and 9 Pp. M. the 18th, and 6:30A M and 7:10 Pp. M. the 
20th. Tickets good seven days. $6 round trip. Special train returning after 
close of convention. For tickets, sleeping car berths, ang other information 
call on Phil Voelkle, 1228 Pearl street; N. Scheid, Buhrer avenue; J Renck, 
Buhrer avenue; Rice & Schindler, Cor. Lorain and Penn streets; Fred 
Schweitzer, 500 Pearl street ; Joe Bender, 19 Market street; Leonard Myer, 112 
Merchants avenue, or Nickel Plate agents. | 


Elks. 


Do not mises the E'ks Excursion to Buffalo and to Nisgara Falls on Satur- 
day, June 11; train leaves 10 P. M.; $3 round trip. 
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NOTES ON LUBRICANTS—BURNING NOTES ON LUBRICANTS_BURNING BITUMINOUS COAL. | COAL. 





The laws regulating lubrication, the action which the various articles 
used as lubricants have upon metals, and the chemical changes that are 
brought about by differences of temperature, have never received the con- 
sideration due them. Of late years, however, they have been treated more 
seriously by owners of machinery, and a writer in the Boston Journal of 
Commerce has compiled from various Sources facts which users of machinery 
and engineers will find useful. 

Competition among manufacturers to-day demands that the utmost 
caution be taken to reduce the wear and tearon the machinery, to avoid 
loss of time, and above all, to save fuel. In almost every case the correct 
use of proper oil will be found the precaution necessary. 

A lubricant may apparently do good work and keep the part cool, 
but in reality the acid formed by the friction and heat of the journals is 
daily damaging the surface of the metal and will ultimately do great 

damage. 
Connie have for years been accustomed to rely upon the salesman, 
whose knowlegde of the goods he sells is usually found to be very deficient. 
Nor can every engineer’s report on an oil be relied upon; many are really 
ignorant, while others are personally interested. 

‘¢Some months ago I engaged a salesman,”’ says a writer in the Amer- 
ican Engineer, ‘‘ an active and intelligent engineer who professed to know 
something about oils, and whose general ideas about lubrication seemed 
sensible. Upon canvassing a part of the district allotted to him, with good 
success, so far as he went, the firm received a letter from him, saying: ‘I 
used to think I knew something about oil, but have come to the conclusion 
that my knowlege will not extend beyond the outside of the barrel.’ This 
is what nine-tenths of the engineers would come to if their knowledge were 
put to a practical test. 

“A good oil should be used as sparingly as the nature of the bearings 
will permit. The amount of resistance (friction) generated by the bear- 
ings depends upon the number of revolutions a minute a machine is capable 
of making, and the amount of power necessary to run it. In the use of 
oil, uniformity of distribution is as important as the regularity of supply. A 
dry spot ona bearing will at once cause heating, and if allowed to continue, 
cutting will be the result. 

‘¢There is no department in a factory more important than the 
engine room. As the diminishing of friction will naturally result in gain 
of power, it is to the consumer’s interest to learn by careful experiment the 
oils that are best adapted to run his plant, and to make the necessary tests 
of density, fire test and viscosity. By so doing he can be certain to receive 
exactly what his machine requires, and run it at the lowest possible 
cost. 

‘¢< Poor oils,’ says an eminent engine builder, ‘are a prolific source 
of injury, and often defeat the purpose for which a machine was intended.’ 

‘¢If a machine is not properly lubricated it will bind, heat, and then 
cut, and the percentage of work added to the already overtaxed Corliss is 
sure to injure the engine, and certainly needs an extra dip now and then 
into the coal pile. 

‘‘No oil has been made that can economically lubricate all the journals 
ofa mill. An oil running a heavy engine would not do to run a spindle or 
a fast-revolving dynamo. The former runs slowly and has great pressure 
and strains on its journals, and consequently requires an oil that will not 
spread too quickly, but with low gravity and high viscosity. The latter 
needsa pure mineral oil, viscous and quick-spreading, to enable it to enter 
into the closest parts of the bearing as rapidly as the speed at which it 
revolves necessitates. 

‘‘In making an oil for a specific purpose, the speed, power, pressure | 
upon the journals, mode of application, and temperature at which it has to 
run should be known. This information in hand, an oil can be made to suit. 

‘¢ The numerous tests that have been made by learned men at various 
times within the last 25 years tend to show that mineral lubricants, or com- 
pounds of mineral and animal, are the safest, and produce the best results. 

‘‘ Professor Thurston remarks: ‘ Vegetable and animal oils are ccm- 
pounds of glycerine with fatty acids. When they become old, decomposi- 
tion takes place, acid is set free, and the oils become rancid. Rancid oil 
will attack and injure machinery. Mineral oil does not absorb oxygen, 
whether alone or in contact with cotton waste, and cannot, therefore, take 
fire spontaneously ; animal and vegetable oils do. Mineral lubricating oils 
are used on all kinds of machinery ; they are the safest and cheapest lubri- 
cants, and are generally superior to animal and vegetable oils and greases.’ 

‘¢ According to experiments by Galletry and Coleman, it was found 
that ‘mineral lubricating oils diffused through textile cotton do not take 
fire even at a temperature at which colza oil ignites, and that fatty lubri- 
cants to which 20 to 50 per cent. of mineral oil was added were thereby 
prevented from igniting.’ 

‘Spon says: ‘A mineral oil flashing below 300° is unsafe. The 
best oil is that which has the greatest adhesion to metallic surfaces, and the 
least cohesion in its own particles. In this respect fine mineral oils stand 
first. No oil is admissible which has been purified by means of mineral 
acids. Mixed oil, if properly compounded, possesses the special advan- 
tages of both classes.’ 

‘¢The blending of mineral and animal oils does not merely consist in 
shaking them together, as is supposed by many, but as they are of different 
gravity, the globules of each must be broken and run into each other by 
agitation and heat, so that the oil will become one body. If this is not done, 
the animal oil will become separated, and standing in a heated room, the 
bad qualities will become manifest, and later, when used, the oil cannot 
doits work, and at once the quality is condemned. 

‘‘T had a case where a large mill owner was using oil said to be one 
part sperm and three parts paraffine, of heavy gravity. The price was 
lower than I knew it could be made for. Upon analyzing a sample drawn 
from the barrel I found it contained 60 per cent of sperm and 40 per cent. 
of paraffine, showing that the oil was mcparaning: The sperm oil being 


lighter was coming tothe top. Such oils cannot give satisfactery results. 


‘*If you have any stipulated formula, have it made up for you by 
people who understand the business, and who have the facilities and ap 
pliances for doing it properly. 

‘‘Mr. Allen’s experiments have shown that gumming is due to the 
action of free acid upon the metal bearings of machinery. 

‘‘The corrosion of bearings by oils has not received the attention it 
deserves, as the wear and tear of the metals and thickening of the oils has 
been attributed to other causes. Liquid oils corrode metals very evenly, 
so that the effect is not readily observed. Mineral oils contain no acid, 
nnless they have been carelessly refined. 

‘*J. J. Redwood says: ‘Mineral lubricating oil has the least action 
on metals; none on iron or brass. Tallow oil has most action on iron; 
castor, olive and lard oils have most action on brass. Rapeseed has most 
action on copper.’ ” 

The same journal has the following on the proper conditions for burn- 
ing bituminous coal : 

The conditions necessary for burning bituminous coal properly are 
that the gas should be heated, and the air used to burn it should also be 
heated, and that the combustion should be carried on in intensely hot 
chambers, and that time enough must be given for the gases and air to 
thoroughly mix together before they are allowed to escape. These condi- 
tions can be provided in a properly built oven with air-heating flues in it, 
but they cannot be provided in the ordinary boiler setting, because the 
latter does not give sufficient room. The next direction in which waste 
may be found in steam boilers is in the boiler itself. If it has an insuffi 
cient extent of heating surface, the gases, although properly burned in the 
furnace, may be allowed to pass into the chimney too hot. Another cause 
of waste is that with sufficient extent of heating surface this surface may be 
so placed as not to be efficient; that is, the gases may be allowed to be 
short-circuited, or take short passages from the furnace to the chimney, 
without passing uniformly over the whole extent of the heating surface. 


I have found this trouble in ordinary tubular boilers, in which the hot | 


gasses, after passing under the boiler, had a tendency to return through 
the upper rows of tubes and neglect the lower rows. The latter were, in 


consequence, rendered ineffective, and the gases passed into the chimney 


at a higher temperature than if they had been compelled to sweep uniformly 
over the whole extent of heating surface. Another cause of waste is the 
unclean condition of the boiler inside or outside or both. Scale on, the 
water side of the heating surface of a boiler and soot on the opposite side 
are both non-conductors of heat, and their presence leads to waste. 

The indications of waste in steam boilers are very plain. First, if the 


conditions of firing, draft, thickness of bed, etc., are right, there will be a 


very high temperature in ‘the furnace. If there i is a low temperature, either 


from imperfect combustion or from too great amount of air, there will be a_ 


waste, so that high temperature in the furnace is the first condition of econ- 
omy in a steam boiler. The second prime condition is low temperature 
in the chimney. The heat produced in the furnace must be absorbed as 
completely as possible by plenty of heating surface, and by clean heating 
surface, and by surface properly disposed so as to intercept the currents of 
gas, and the result will be a low temperature in the chimney. Smoke is 
also an indication of waste, and wherever smoke is seen there also will be 
unburned combustible gases, which, as before stated, may be prevented. 

Other wastes in steam boilers may, however, exist, although there is a low 
temperature in the chimney, such as passage of cold air through the rear 
portion of the furnace, which the fireman is very apt to leave uncovered. 

Second, leaks of air through the setting of the boiler. Third, leaks of 
water into the flue passages. Still another cause of waste quite frequently 
is leaky blow-offs where a valve discharges into a sewer and its leaky con- 

dition is unobserved. Another cause of waste in a steam boiler, which is 
found in some establisments, is the waste of steam through a safety valve. 


In some places where the demand for steam is irregular, but when needed | 
it must be at a certain pressure, and as the boilers are not safe to carry at | 
much higher pressure, the safety valves must be set at a very little above | 


the working pressure. When the work ceases for a short time, steam 
accumulates in the boiler and is blown off through the safety valve. The 
remedy for this kind of loss is to have stronger boilers in which the pressure 
can be allowed to accumulate above the working pressure. In all places 
where the demand for steam is irregular, there should be great attention 
paid to the regulation of the damper so as to prevent fuel from being wasted 
when the demand for steam is small. Another cause of waste is a grate 
surface too small, causing the grates to be easily choked with clinker, and 
requiring more work of the fireman to keep them clean. Every time the 
fire is cleaned there is a waste caused by the cold air rushing in the doors 
and by unburned fuel being withdrawn with the clinker. 

Then there is waste heat in the chimney. With a boiler properly set, 
running to its normal capacity, it is not usually practicable to reduce the 
temperature of the flue to less than 100° in excess of the temperature of 
the steam in the boiler, or say to 400°. In actual practice 500° is more 
common than 400°, and, in bad practice, I have seen it over 1,000°. But 


if 400° is the lowest we can get, and the temperature of the air entering 3 


the boiler room is 80°, the hot gases leave the boiler 320° higher than the 
temperature of the air entering. As the temperature of the fire is not 
usually much above 2,000°, say 2,400° as a maximum, the heat thus lost 
in the chimney is from 1 3 to 16 per cent. of the total heat generated by the 
coal. This loss is unavoidable with an ordinary boiler and chimney ; first: 
because a moderately high temperature is necessary to make a good draft; 


and, second, as already stated, we cannot reduce the temperature of the | 
gases down to the temperature ‘of the steam. But much of it may be saved | 


by the use of an economizer or set of tubes in the chimney, through which 
the feed water is passed, and heated from entering temperature to, or 
nearly quite that of the boiler. 
heat may be had by the use of these economizers, using either a very high 
chimney, or better, a forced draft, either blowing air in under the grates or 
exhausting it out after it passes the economizer. 











In large plants considerable economy of | 
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AN ELECTRIC BELLE. 





Miss Gretchen Van Tassel belonged to one of the oldest Knicker- 
bocker families in Harlem. 

Mr. Edouard Constant belonged to one of the most ancient Huguenot 
families in New Rochelle. 

Miss Van Tassel traced her ancestry back to the Van Tassels, burgo- 
masters of Medemblik in the days of Van Dyck. On her mother’s side 
she was distantly of kin with the Schimmelpennincks. 

Mr. Constant, in retrospective moments, followed his ancestry back to 
Richelieu ; not the Cardinal, but the Cardinal’s uncle. The Constants 
came from Vichy, Department of Allier, and were older than the springs. 

Albeit these young people were ancient in their origin, they were 
modern in their tastes. For both were enthusiasts in science. Each had 
a brilliant fad—Electricity ! 

Miss Van Tassel contributed bright articles to the Electrical Review. 
She took her work very seriously, for she thought that electricity was not a 
subject to be made light of. 

Mr. Constant was an amateur whose opinion was highly valued by the 
Board of Electrical Control. It often invited him to throw some light on 
the subject of street illumination. He was a very magnetic man, and 
would have been highly successful in politics had he, like Mr. Bagehot, 
joined politics to physics. His speeches on Electricity were luminous in 
argument and corruscated with wit. 

One sunny afternoon Mr. Constant heard the telephone bell jingle in 
his office. 

‘* I suppose they want to consult me at the Board of Electrical Con- 
trol,’’ said he. 

‘* Hello,” came a sweet voice. 

‘‘ Hello,” said Mr. Constant, with great uncertainty. 

‘‘ Are you the Board of Electrical Control?” said the sweet voice, 
confidently. 

‘*T am the technical knowledge, the precise data, and the opinions of 
the Board of Electric Control,” said Mr. Constant, modestly. ‘‘ Pray, 
who are you?” 

‘I am Miss Van Tassel—” 

‘* Not Miss Van Tassel the author of ‘‘ The Sun as a Solar Battery ?” 

“Yes.” 

ce Oh ! +B) 

‘¢ And you?” 

‘‘ Mr. Constant—” 

‘*Not Mr. Constant the writer of the profound essay on ‘‘ The Elec- 
trical Energy of Ether on Space?” 

‘* Yes.” 

66 Oh t »”) 

Just at this moment the central office severed the wires. 

‘That ‘oh!’ was delicious,” said Mr. Constant. 

‘* What awe and admiration ip his ‘oh!’” thought Miss Van Tassel. 

The two electricians were soon carrying on a charming courtship by 
telephone. Cupid, like a rope dancer, traveled by wire. He wore the 
wings of lightning and carried a quiver full of electric arrows. 

One day Miss Van Tassel telephoned to Mr. Constant that she had 
encountered a problem in electricity that was ‘‘ too awfully deep for any- 
thing.”’ 

Mr. Constant chivalrously offered to assist her to solve the problem, 
and received an invitation to call at her house. 

The following evening Mr. Constant polished his shoes by electricity, 
parted his hair with an electric comb, smoothed it with an electric brush, 
and then started up town to call on the fair electrician, with whom he 
already had a slight acquaintance by telephone, by telegraph, and by 
‘< lightning district messenger.”’ 

He stepped aboard an electric street car of the Madison avenne line 
and rode through avenues illuminated by electric lights. So brilliant were 
the Brush lamps that he was able to read the Eiectvical Engineer as he stood 
on the front platform of the car, which the storage batteries were driving 
merrily along. 

As he tripped up the steps of Miss Van Tassel’s home he observed an 
electrical storm in the sky. He brushed his feet on the electric door-mat, 
and then rang the electric bell. A wide-awake maid servant pressed an 
electric button and the door opened. Mr. Constant was ushered into the 
drawing room, which was kept agreeably warm by an electric stove, and 
was softly illuminated by mellow electric lights. 

Miss Gretchen Van Tassel fluttered into the drawing room. Her 
golden hair was like the pale golden light of an Edison lamp. Her eyes 
sparkled like a Leyden jar. She extended her tiny hand. Mr. Constant 
felt the electric touch of her finger tips. On her handa pure white diamond 
shone with electric fires. 

They talked pleasantly about electro-magnetism, alternating currents, 
positive poles, magnetism in politics, ‘‘ the Georgia Electrical Girl,” incan- 
descent lights, live wires and other living issues. 

Miss Van Tassel’s enthusiasm was electric. Suddenly she paused in 
her conversation, drew aside the window curtains and said: ‘‘See the 
electrical phenomena in the sky!” 

Mr. Constant and Miss Van Tassel walked out on the veranda and 
enjoyed the play of colors of the aurora borealis. The northern sky had 
organized a fee in honor of their happy meeting. 

Mr. Constant was a frequent visitor at the happy electric fireside of 
Miss Gretchen Van Tassel. Her home was a magnet which drew him 
irresistibly. Often the electric lamp in the drawing room was turned low, 
and the two talked in soft electric whispers. 

Soon the happy Harlem sparrows held meetings on the telegraph wires 
and gossiped of the approaching nuptials of Edouard Constant and Gretchen 
Van Tassel. 

The marriage was celebrated this week at the bride’s home. All the 
society people who move in the best electrical circles were present. As 


the bride and the bridegroom entered the drawing room they were wel- 
comed by a chime of electic bells. Then an automatic electric piano 
played the wedding march from ‘‘ Lohengrin.” In her golden hair the 
bride wore a comb arched with tiny electric lights that shone like diamonds. 

All at once many beautiful bouquets in the room became luminous and 
shed a rare radiance. They had been suddenly illuminated by many little 
electric lights concealed among the roses. 

The happy pair stood before the minister. The words were spoken, 
there was an electric kiss, and the continuous current of their happiness 
had begun.—[L. H. Tupper in “ Truth.” 


ELECTRIC MOTORS aN MACHINE SHOPS. 





It is commonly supposed that electric motors are chiefly suitable for 
transmission of power over long distances. This is not the case, however, 
and the time is now come when it will pay to use copper conductors instead 
of belting, even in small factories. 

The first objection that will be raised is on the score of expense. But 
it must be remembered that a very much smaller steam plant is needed. 
In driving a large machine shop the waste of power in the shafting is really 
enormous. When all the machines are in use, the efficiency of transmis- 
sion through many countershafts is very low, and in practice very few 
machines are doing heavy work ‘simultaneously. At any one time a large 
proportion of the machine tools in a shop are either having work taken off 
or put on them, or are taking light finishing cuts. In an electrical system 
the dynamo has to supply only the power actually needed, so that quite a 
small engine and dynamo will drive a large shop. The small engine and 
dynamo will probably cost less than the large engine now necessary. 

Coming now to the motors, they need not be large. It is surprising to 
many to find what a little power will drive a large tool. The motors will, 
no doubt, cost more than the usual speed pulleys and countershafts, but 
not much more. It is questionable whether the whole cost of the motors 
and conductors would be as great as that of the shafting and belting now 
used. Speed cones are unnecessary, as the motor can be mounted as 
part of the machine, and if direct currents are used it can be fed under dif- 
ferent pressures, or, if alternating motors are employed, circuits of various 
frequencies can be employed. The advantages of such an electrical 
system are that the forest of belting, with its attendant turmoil, is done 
away with, and a clear space is allowed for overhead cranes, A great part 
of the shaking and jarring is due to belting, so with motors the machinery 
will run smoothly and noiselessly. The attention needed will be much 
smaller, as the whole of the overhead gear is done away with, and the 
motors are within reach of the machine attendant. If multiple. current 
motors are employed, no commutators are necessary, and the motors thus 
add no working surfaces to the machines. 

The next advantage is a large saving in the coal bill. The whole of 
the works can be run from one engine and boiler-room of comparatively 
small size—placed conveniently as to coal, water and position. This in 
itself means a great saving in capital, coal, labor and space. In most 
engineering works there is an engine for each building, and various small 
engines running punching and shearing machines and hydraulic pumps. 
Sometimes special engines are used for traveling cranes or traversing plat- 
forms. An overhead crane driven by shafting or by ropes has often a very 
low efficiency, as measured from the weight raised. It is hardly necessary 
to add that the same plant, if made larger, would do for lighting the works 
at night. The electric light, on any moderate scale, is far cheaper than 
gas, and it is more convenient, as, by means of flexible conductors, it can 
be put in any position to suit the workman. The days of tallow “ dips. ye 
stuck in 54” nuts, are numbered. If alternating currents are employed 
electrical welding is available wherever it is wanted, and the ordinary 
forges can gradually be replaced by electrical heating as workmen become 
better educated in these matters. 

We must not overlook another advantage with direct currents, and 
that is consiant speed. In many mills there is the greatest difficulty in 
keeping the speed constant enough for spinning. All sorts of governors 
have been devised. All this is avoided by the use of motors. A direct- 
current motor will run at constant speed, even if the main engine and 
dynamo vary. The speed of such a motor is also independent of its own 
load. 

It is scarcely to be expected that works managers will remove their 
belts and countershafting to replace them by motors in existing shops ; but, 
before making any further extensions, it would be wise to consider the 
motor and the lighting question carefully ; and this, we feel sure, will result 
in adopting motors, and eventually, in the gradual replacing of belts 
throughout the works.—| Industries. 


Low Temperature Obtained by Carbonic Acid. 

It appears that very satisfactory results have been reached in experi- 
ments made with M. Caillette’s apparatus for producing a temperature of 
from go° to 110°, F. below zero, by the expansion of carbonic acid. 
The apparatus consists of two concentric vessels with a small annular space 
between them, a spiral coil being placed inside the inner vessel, and this 
is put in communication with a closed vessel containing liquified carbonic 
acid gas. At its lower end the coil is connected with the annular space, 
and at its upper a stop-cock is fitted. When used the inner vessel is filled 
with alcohol, the stop-cock on the carbonic acid vessel is fully opened, 
and the cock on the spiral partially opened, when the liquid passes slowly 
into the coil and takes the torm of snow. From the coil it passes into the 
annular chamber in which are placed pieces of sponge soaked in alcohol, 
which arrest all the acid that has not become gaseous, while the gas itself 
passes out of the apparatus through a bent tube. With about 5 1/ pints of 
alcohol in the inner vessel, and consuming 4% to 5% pounds of liquid 
carbonic acid, a temperature of 95°, F., can be obtained in a few 
minutes. 
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CONNECTION OF STEAM MAINS TO BOILERS. is sufficient room, but experience has shown in the boiler-room illustrated 
herewith, that the dimensions given are sufficient to provide for the slight 

We have discussed this subject on several occasions but our experience | movements that the boilers and piping have in the case under consideration. 
and observation indicate that it will do no harm to say a little more yet. | These boilers are 66 inches in diameter, and have 72 tubes each, 18 feet 
long and 3% inchesin diameter. There are six in number, and, as 
shown in Fig. 1, they are set ina single battery. They supply 
steam for two large engines, for a bleachery and for two dye houses, 
one of which is 400 feet from the boiler-house. The drying ma- 
chines consume about 150 horse-power, also, and steam is used for 
heating, pumping and other purposes. The main steam pipe is 12’ 
in diameter. " : 

It will be noticed that these boilers have no steam drum. We. 
believe steam drums to be unnecessary in most cases where they are 
used, but we are aware that many experienced engineers claim them 
to be indispensable. If such drums are used, they should be con- 
nected to the boilers in the way the steam main is shown in Fig. 2 
is connected, with risers and horizontal pipes. 

Fig. 3 gives a plan view of two boilers connected as explained 
above, except that in Fig. 3 the stop valves are placed in the honi- 
zontal pipe instead of at the topof the riser. We prefer the angle 
valves shown in Fig. 2, though the arrangement in Fig. 3 works 
satisfactorily. It will be noted that by a mistake of the engravers 
the valves C C, in Fig. 3, are shown with the stems zerfica/ instead 
of horizontal. They should, of courze, be horizontal, as otherwise 
the valves will trap water.—[The Locomotive. 

















Electric and Oil-Consuming Steam Vessels for the World’s Fair. 

Among nautical men, engineers and electricians at Jackson Park 
the absorbing topic of the day is the competitive trial of steam and 
electric launches. Newspaper men and technical experts made the 
trip around the little lakes on the new electric boat, the first on the 
waters of the great lakes. The launch was designed by Miles G. 





FIG. 1.—A MODEL BOILER ROOM." 


Where steam drums are used in connection with boilers set in battery, 
they are too often connected with the boilers by short cast iron or 
wrought iron necks, which make so rigid-a connection that the least | 
independent movement of one of the boilers is almost sure to start a 
leak, or break something. The force exerted by expanding iron is 
tremendous, and the piping and connections of boilers should 
always be arranged in such a manner that slight movements of the 
boilers, from expansion and contraction, cannot give rise to severe 
strains at any point, Numerous accidents have happened from the | @ 
use of toorigid steam connections, and accidents will continue to | | 
happen so long as such connections are used. of 
The accompanying engravings are from photographs of th 

boiler-room of a manufacturing company in New England. The 
boilers, settings and piping were designed by the Hartford Steam 
Boiler Inspection & Insurance Co. The particular purpose that we 
have in mind in producing these engravings is to call attention to the 
manner in which the steam main is connected with the boilers. The 
steam main may be seen in the upper right hand corner of Fig. 1, 
back near the rear wall of the boiler-room ; but it is more distinctly 
shown in Fig. 2. The center of the steam main is 4 feet 10 inches 
above the upper surface of the boilers, and connection is made with 
it by means of risers and horizontal pipes, arranged as shown in Fig. 
2. The length of each riser, in the clear, is about 3 feet 6 inches, 
from the nozzle to which it is attached to the angle valve at its upper 
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FiG..'z.—SHOWING CONNECTIONS TO STEAM MAIN. 


Nixon. The trial run was merely to test a new form of storage battery, 
said to be an improvement on the old Plante battery. No applied active 
material is used in their construction, the plates being pure strip lead, 
positive and negative plates being the same. In the process one-half of 
4 the lead is turned to an oxide, forming the active material; the other half 
: acts as the conductor. This is a saving, and permits rapid charging and 
discharging. Each plate has a superficial area of four square feet. Elec- 
trolite is the fluid used, and for a capacity of 200 ampere-hours the weight 
eemererrtien— coer iS Ni —fwe||  isbut 37 pounds. The boat has 104 storage battery cells, which operate a 
a \ eae ||" five horse-power motor. The cells are coupled in series of 52, 26 and 13, 
y| giving three speeds, at all of which the screw is reversible. These cells 
4] | can be charged for a run of 140 miles. 
4 The same company has also a steam launch which will enter the com- 
petition, and to it the party was transferred for a cruise on the lagoons. 
This vessel uses headlight oil as fuel. Its tank can hold oil enough for 
a 250-mile run. The system is safe, as a match can be thrown into the 
150-test oil used without danger of explosion. The motive power is a 
double-acting compound engine, designed on the most approved marine 
engine models. Besides the advantage of being light and of high speed, 
it is economical in the use of fuel. It has no dead center. The boiler is 
of copper, and on the improved water-tube order, and showed itself a 
rapid steam maker. A pleasant feature was the absence of all smoke, 
smell, noise and heat. If the company building these boats secures the 
franchise it will put on three kinds of craft—the omnibus, making 16 
stops; the express boats making two stops, and the cab, to hold four per- 
sons and intended for hire by the hour.—{Chicago Herald. 
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The Wisconsin Monolith and the Big Stone. 

It will be interesting to know just what machinery will be used for 
raising and handling the huge ‘‘ Wisconsin Monolith” to be exhibited at 
the World’s Fair. The contract for transportation has not yet been let, but 
it has been decided to take it by water to Chicago, and a big scow has 
been obtained to transport it. The scow is 138 feet long 28 feet wide, and 
end: and the horizontal pipe that runs from each of these valves to the, draws about 6 feet of water when loaded. It can be moored close to the 
steam main is 7 feet long in the clear. There is no harm in making both | shore of the island, so that the stone will have to be moved only about 200 
the risers and the horizontal pipes longer than is here indicated, when there | feet on the land. It will be moved on rollers; when it reaches Chicago it 





FIG. 3.—PLAN VIEW TWO BOILERS. 
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' will be moved in the same manner. A special dock to unload it will have 
to be built as the water at Jackson Park is too shallow. Mr. Buetrin has 
not yet formulated his plans for raising the big stone, but he says he will 
get it up all right. 

As this stone will be longer and thicker, and twice as heavy as the 
New York obelisk, and for that matter larger and heavier than any stone 
erected in modern times, he cannot adopt the methods of Lieut. Gorringe 
and the engineers who erected the obelisk, but must originate a plan of his 
own. With him the difficulty of the operation is increased by the softness 
of the stone to be handled. ‘‘ The New York obelisk was hard,” he said, 
‘and like handling an iron column compared to this stone. We will have 
to put this in a strong casing and truss it securely. It is too heavy to 
swing on trunions, as the New York stone was swung, but we have screws 
and tackling enough, and if one will not swing it up the other will.” 


They Want it over There. 

The Hon. Peter B. Burt, member of the Common Council, of Glasgow, 
is in America looking out for an electric motor system that can be easily 
adapted to the somewhat uneven streets of Glasgow. 

‘* At present our tramway systems are controlled by a monopoly,” he 
said, “but their lease expires early in 1894, and then the city of Glasgow 
will put in and operate its own street railways.” 

When questioned as whether any special benefit was to be derived by 
the municipal control of the street railway, he continued: ‘‘ Yes, there is 
no doubt it will be a great benefit to the city. In the first place we will 
charge only 2 cents for the whole length of the city, whereas they now 
charge 2 cents amile. There are several very good reasons why Glasgow 
should own its street railway, most prominert of which is the fact that our 
citizens are deeply opposed to monopolies and corporations of any sort and 
are loudly demanding that the city take control. The city of Glasgow con- 
trols and operates its gas and electric lightng plants, its hydraulie power, 
all public markets, stockyards and water works, and there can be no doubt 
that the municipal control of these is a great benefit tothe people. It not 
only furnishes its goods at a much lower figure than a monopoly would, 
but it pays its labor a higher price and exhausts its profits to the benefit of 
the people.”’ 


Making Spiral Springs. 
A writer in a mechanical journal sfates that, in the frequent dilemma 


of the spiral spring of an instrument getting broken, it is much more sat- | 


isfactory to make one than to send the instrument away for attention. In 
making them, the best of spring steel wire is to be used, selecting a smooth 
iron rod the size of the spring to be made, carefully drawing the temper 
from the metal, and fastening the rod and one end of the wire in a bench 
vise ; the wire is now to be wound evenly and closely around the rod until 
the fength of wire required for the spring is obtained, when the rod is to 
be removed from the vise, and, fastening one end of the spring to the rod 
and taking hold of the other end, the spring is to be drawn along the rod 
until the spirals are the correct distances apart. To give the amount of 
spring wanted, it is to be fastened firmly to the rod. The spring and rod 
are made red hot, and both quickly plunged into cold water. After drying, 
rubbed all over carefujly with oil, and moved about in the flame of a lamp 
until the oil takes fire, the spring is thus insured the proper temper. This 
process is said to be much preferable to the making of such springs direct 
from tempered wire. 


Remarkable Specimens of Metallic Iron. 


Tue well-known French scientist, M. Daubree, received recently 
some remarkable specimens of metallic iron, found at a depth of several 
yards in the auriferous deposits at Priskanavnyi, near Berezowsk, in the 
Urals. Analysis points to the presence in the metal of a very slight quan- 
tity of platinum, with no trace of nickel, the iron being consequently of 
terrestrial origin. On the other hand, it shows an extremely leaved and 
figured structure, which can only be interpreted by supposing that, during 
its passage towards the earth’s surface, it was subjected to mechanical actions 
like those which develop explosive gases generated by ignition of gun 
cotton. 


Tilden Club. 

Excursion to Chicago via the Nickel Plate on June 18 and 20. Trai1a 
leave Cleveland 6:30 A. M. and 9 Pp. M. the 18th, and 6:30 A. M. and 7:10 P. M. thle 
20th. Tickets good seven days. $6 roundtrip. Special train returning after 
close of convention. For tickets, sleeping car berths and other information 
call on A. Whitaker, President, Brooks Oll Co.; T. J. McManus, Secretary, 
room 27,106 Kuclid avenue; H. M. Brown Co., 138-140 Ontario street; T. 
O’Brien, 220-224'4 Bank street; A. T. VanTassel, 250 Detroit street; W. S. 
Snider, Sheriff s office, or Nickel Plate agents. 


Elks Excursion. 


To Buffalo and Niagara Falls via the Nickel Plate on Saturday,. June r1tb. 
$3 roundtrip. Tickets good returning until June 16, Train leaves to P. M. 


Notice: Extension of Limit. 


All tickets sold over the Nickel Plate to Chicago and return, account 
D :mocratic Convention, June 18 and 20, will be good returning until July 8. 


Chicago Excursion. 
Nickel Plate tickets will be good returning until July 8. 


Niagara Falls $3. Toronto $4. 


The Nickel Plate will run one of their popular Niagara Falls excursions, 
leaving Cleveland at 10 Pp. M., Thursday, Jane 23. Tickets good returning on 
regular trains until June 30, also on special train leaving Buffalo at 9 Pp. M., 
Saturday, June 25. For tickets, sleeping car berths and other information call 


on L. Percze], Agent, West Side, 538 Pearl street ; Browne & Thompson, City 
Agents, 224 Bank street, and 156 Public Square; or Agents at Nickel Plate 


depots. 


$6 to Chicago and Return. 


Grover Cleveland Club Excursion to the Democratic Convention, June 18 
and 20. Tickets good returning until June 27. 


$6 to Chicago and Return. 
Tilden Club Excursion to the Democratic Convention, Jane 18th and 2oth. 


Tickets good returning until June 27. 


The First to Niagara Falls. 
Go with the Elks Saturday night, June 11. 


CHICAGO, June 18 and 20, Grover Cleveland Club Excursion via Nickel 


Plate. $6 round trip. 


CHICAGO, June 18 and 20, Tilden Club Excursion via Nickel Plate. $6 


round trip. 





NIAGARA FALLS Toronto. Nickel Plate. Special train. Thursday, June 23. 


Buyers Department. 


A CLASSIFIED LIST OF MANUFACTURERS OF AND 
' DEALERS IN MACHINERY AND SUPPLIES. 





Machinery. 


ARTLETT Machine Shop, 63 to 69 South 

Water street, near N. Y. P. & O meth 
Mill Machinery of every description. Tele- 
phone 1133, Cleveland, O. 


OLL, WM., Mfr. of Light Machin and 
Metal Patterns. 57 Center st., Cl’vi’d, O. 


HAFTING STRAIGTENERS, 
J. H. Wells, Tampa, Fila. 


We assist inventors to develop their in- 
ventions Brass, Copper, Steel and 
Iron work. Union Machine & Electric Co., 
C'eveland, O. 


Boiler Cleaner. 


a OW to Keep Boilers Clean,’’ is the title 
of a 96page book mailed free by 
Jas. Q. Hotcheiss. 120 Liberty St., N. Y. 


Flue Welding. 


S FIX'S SONS’ Steam Flue Welding Works. 
e Dealers in new and second-hand boiler 
puee Zeon: Leonard and Winter Sts., Cleve- 
and, O. 


Wanted, 


NGINEERS or those familiar with steam 

wanted for the Hove Evimmmaror (see 

advertisement). Address Hine Eliminator 
Co., 108 Liberty St., New York. 


GENTS wanted, for the Globe Automatic 
Injectors, also for Globe Double Glen 
Sight Feed Lubricator. Sent on trial to re- 
sponsible parties. For particulars, address, 
Cc. KE. McCombs, 10 S. Water St., Cleveland, O. 


GENTS for ‘' Loetzer’s Hand-Book of 
Practical Rules and Tables for Machin- 
ists,’ on lathe screw cutting, figuring speed, 
setting valves, finding horse power, etc., etc 
Especially written for mechanics not tech- 
nically educated. Price,loth binding 50 cts. ; 
Jeather binding 75 cts. Address C. E. Loetzer, 
Sayre, Pa. 





Gear Cutting. 


NEAR COTTING, Gear Cutting Machine. 

Ready made and made to order. Send 

cents for our “Gear Book for 1892.” 
Lexington Gear Works Lexington, Mass. 





Boiler Makers’ Tools. 


RED. A. RICH, 23 So. Canal St., Chicago, 
Til. All kinds of Boiler Makers’ amoti 
tools, expanders, etc. 


Machinists’ Supplies. 
a et 
S W. CARD & CO., manufacturers of fine 


e goods, Taps, Dies and Plate. S.A.Smith, 
St., Ch 


ES 


icago, Western Agent. 





For Sale and Business Opportunities. 


| he SALE—S&light dynamo, with lamps or 
can be used as motor. Send stamp for 
particulars. A. HILL, Meadville, Pa. 








Rubber Stamps and Type. 


YLOR BROS. & CO., Cleveland, O., man- 
ufacturers of Rubber Stamps, ype and 
Figures, Seals, Stencils, Steel Stamps, etc. 
Circular free. i a Bros. & Co., 82 Superior 
st. (Atwater Block), Cleveland. Take elevator. 





Brick Machinery. 


RICK CARS, 48 Styles, of new and im- 
proves patterns. Walworth Run Foundry 
Co., Cleveland, O. 








Castings. 





ASTINGS for small and medium-sized 


vertical engines. Humphery’'s Fou 
Bellefontaine, Chie Foret ned 


| | IGH grade stove plate and light gray iron 
castings. The Walworth Run Foundry 
Co., 97-899 Empress St., Cleveland, O. 





Hine’s 


extractors. 





HORILUNTAL 


ABSOLUTELY DRY STEAM, 


Obtained By Use ot 


OLL EXTRACTED ‘rom Exhaust ‘steam by | 


HINE’S ELIMINATOR. 


Eliminator. 





VERTICAL. 
The acknowledged Superior of all Steam Separators or oil and grease 


Scientifically tested at Cornell Universit ith 
the best separators known and declared the best. ™ 


Send for Circulars. 


HINE ELIMINATOR CO., 


{08 Liberty Street, New York. 


For this ed. see every other number. 


Mention this paper 





N, Koy) VB 


SAN Vi 
MBO ERE 


<Shefs 


“2 FOUNDRY 


2 TELEPHONE 21392 
"40. SHERIFF ST.CLEVELAND..o. 





PATEINTs. 


M.D. & L. L. LECCETT, 
Attorneys at Patent Law. 


Patents obtained in the United States and 
im Poregin countries, 





EVERY reader of the Scientific Machinist should 

have a copy of our new TOOL Catalogue. A 
most complete book of 704 pages, bound handsome- 
ly in cloth and printed on good paper. Book will be 
sent express paid on receipt of $1.00 to any part of 
the world. Money paid for book will be refunded 
with the first order amounting to $10.00 or over. 
As a book of reference, information, etc., every 
person having occasion to use Tools should own a 
copy, even if they do not purchase their supplies 
from us. 


MONTGOMERY & CO., 


Mechanics’ Tools and Supplies, 
105 Fulton S8t., 


NEW YORK CITY. 


WESTERN ELECTRICIAN. 


PUBLISHED EVERY SATURDAY, SUBSCRIPTION, 


Register Letters con- 
1892. 


taining Money and 


Stamps. 





$3.00 per year. 


FOREIGN SUBSCRIPTIONS, $5.00 
At 6 Lakeside Building, Chicago. SINGLE COPIES - .- 10 cents. 


40 Handsomely YTlustrated Pages Weekly. 


THE WESTERN ELECTRICIAN 


Is the only general electrical pa ublished in the West. Itis the brightest, the handsom- 
t, the newsiest, the best electrical journal published. 
No one interested in electrical work should be without it. In it» departments it gives to 
its readers the latset news, condensed and arran in the most attractive manner. : 
Its special ard general articles are of a high order. No electric light or power station, no 
telephone station, no telegraph office, no manufacturer of electrical goods, in fact no person 
in any way interested in electricity’s rapid advance, should be without it. 


THE WESTERN ELECTRICIAN 


May be ordered through news dealers, or will be sent direct to any address on receipt of the 
the subscription price. Address, 


WESTERN ELECTRICIAN, 


8 Lakeside Bullding, 5 bs = CHICACO, ILL.. U. s. A. 


ELECTRIC LIGHTING APPARATUS 


ARC AND INCANDESCENCE ELECTRIC LIGHTING, 
Brush Electric Plating Machines, Arc Lamps, Brush Electric 
Motors, Etc., Ete. 


The Brush Electric Company, 


CLEVELAND OHIO. 











SCIENTIFIC MACHINIST, 


(WM. BARAGWANATH 4n> SON. 











SCHOook_t OF" 


v4 . ig o 
NM MIO 
my ’ 
Open the entire year. Under the 64 ere of C. W. Richards, a 
22 years experience. Careful private in 


ttention given to lessons by mail. 
M, J. CATON, Manager, 90 Euclid Ave., Cleveland, Ohio. 


f 
| 


ractical draftsman ot 
struction to each pupil. Write for particulars. Special 


ESTABLISHED 1867. 


E. Harrington, Son &6o., 


Works and office: 


1500 Pennsylvania Ave., 
Philadelphia, Pa. 


—-- = 


Lathes, Planers, Drill Presses, etc. 
Patent Double Chain Screw Hoiste, 
Overhead Tramway-Switch, etc. 








—— FOR 
BEARINGS, SOLDERING IRONS, COMMUTATOR SEGMENTS, BRUSHES, 


or any place where wear is rapid, use only, 


TE MaPeEREDYD coprPprPpPprERNR. 


made without alloys or blowholes. Three times the wear guaranteed. 


Eureka Tempered Copper Co., 


NORTH EAST. PA. 






































Improved Screw ; 
cing Foot” LATHES The Chair ina ested shh waiaay 
and Power Cincinnati Cars = VANDUZEN Pat | PUL OILER 
am, Drill Presses, Shapers, Band, Circular Hamilton on Peer i : 
and Scroll Saws. Machinists’ Tools and d Da hl). a Keeps Pulley oiled $ to 4 weeks with cot 
Supplies. Lathes on trial. Catalogue an ay arn EM) ling. Cost 25, 30, 40, 50, 65 and 35 ceau 
mailed on application. Dayton Ose _ | mae omes us and TRY,ON E. 
- G Railroad an ‘ ” send Catalogue free. Mention this pape 
| THE SEBASTIAN-MAY CO.. {¥ 7 Sleeping Cars Sal The VANDUZEN & TIFT CO.Cincinnati,0.US.!, 
B North St. SIDNEY, OHIO. @ dh the Th on 
GENERAL AGENTS, only G Night WATER FRONTS Near NEWBURGH-ON-HocD- 
Mention this paper. MONTGOMERY & CO., 106 Fulton St., N. Y. Line Trains lad acitabic sur Mouiee eee ad tos 
P ’ nary, Rolling s- 
Running between | Lumber Yards, or any large business demand 
Pullman’s Finest Cincinnati, Di tot freight oor railroad facilities 
* . . . KR. runs roug t. Millions 
ee Valve = Oleine a Chapman Portable Forge Wks.. Perfected sas Star ofcubic yards of brick-tempering sand and 
. Safety cago, molding sand. Also villa sites unsurpassed. 
~ BOX 279, Vestibuled St. Louis, ole property for sale—a bargain—by Exec- 
675° FIRE TESTS Trains 0 Toledo | tors of the Estate. 
' WHITE PIGEON. MICH. wih soa PHILIP VERPLANCK, Yonkers, N. Y 
TER MECHAN- os . ba 
“CS, ies ip , A- —MANUFACTURE— Dining Cars, Detroit. } 
gents, Engineers and Prac: Double treadie and | between Chair Car DEAN § PATENT ADJUSTABLE 
moun pants stactal clutch ‘Emery Grinder | Cincinnati,  EQP{f], —_bet ween 
nage , — and pobteaer. FMcuon | Tdi lis Cincinnati 
etc, will be pleased to know ndianapo i 
that a Lubricant is now ava cower Gisckines: and and ah Squares. 
produced of such extra- Right or clutches for Chicago. Keokuk. 
ordinary high fire test as sale to manufacturers. BEST 
to make it proof against the great heat to A line of Portable 





















which it is subjected, and is therefore a 
PERFECT Lubricator where products of 
lower grade and fire tests pass off at once; 
leaving the pers subject to wear, orgreatly 
increasing the consumption of oil. 

‘* Valve-Oleine’’ is product in the highest 
state of filtration, is of the greatest viscos- 
ity, is entirely free from all acids, and ab- 
solutely non-corrosive, and without doubt 
the finest and most thoroughly reliable 

Za «Cylinder Lubricant now on the market, and 
will naturally lubricate 200 to 300 per cent. 
more than products of lower tests. 

S@-It is not only the best but the most 
economical lubricant. 


Forges and blowers 
at special introduc- 
tion prices. 






Agents Wanted. 





FORREST SILVER BRONZE PACKING. 
~ A 


rai ? saeeah to any 
Hh : stuffing box without 
Me disconnecting. 
Steam,air and water- 


Manufacture and sale controlled exclu- tight without theaid 
sively by of soft packing un- 
der highest steam 






TME pressure and piston 
velocity. Automatic, 
admits of excessive 
vibrations, lashing 
and crowding of rod 
does not bind, eco- 
nomical, guaranteed 
to outlast all other 
packing. Used by 
the largest Iron 
Works, Steamships and Electric Light Compan- 
ies for years alloverthe world. Agents Wanted 
Everywhere. References. 


No. 115 Liberty St... NEW YORK, 


Reliance Oil & Grease Co., 
Cleveland, QO. 


AGENTS WANTED EVERYWHERE. 
Write for FULL PARTICULARS and 
our new CATALOGUE of large line of 
products. SAMPLES ARE FREE. 





E.0. McCORMICK, General Passenger & T’c’t Agt. 


T-SQUARE 





CINCINNATI, 0. 


PATENTS 


WM. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall. 





LIMITED. MAD E. 
For sale by dealers in all the principal! 
cities. Circulars on application. To any 


person sending address with six cents in 
stamps we will mail our descriptive cata- 
logue together with one of our special ‘‘“PAD” 
T-Squares. JUST THE ARTICLE YOU WANT 
ON YOUR DESK. 


E. L. DEANE, Sole Manufacturer, 
Holyoke, Mass. 





FROM 1-4 TO 15,000 LBS. WEICHT. 


Room 315. 
True to pattern, sound, solid, free from blow-holes and of 
great strengt . 
Stronger and more durable than iron forgings In any pe- 
sition, or for any service whatever. 
60,000 CRANK SHAFTS and 50,00 GEAR WHEELS of 


\ fh E E F this steel, now running, prove this. 
Crosshsads, Rockers Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send forcirculars and prices to 
GA C | \ E CHESTER STEEL CASTINGS CO., 
WORKS! OFFICE: 
CHESTER, PA. § 407 LIBERTY ST., PHILADELPHIA, PA. 


eg Se — = 








SCIENTIFIC MACHINIST. 15 
ARMSTRONG TOOL HOLDER. 
For General Lathe and Planer Work. 
Guaranteed | = aa ' 
. ———EOEeee Trial Orders 
to give 
Skilled mechanics Solicited. 
Sc ee Satisfaction 


prefer them. . . Live 


dealers sell them. . . 


Send for Catalogue. 


I. S. STARRETT, 





| iis ta / 
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The Pullman Palace Sleeping and Parlor Car 
Route. ’ 


Elegant Reclining Chair Cars (seats free) on Day 
Trains, 


Direct line from Sandusk 
to Indianapolis, Michigan 
Kansas City, Omaha, 
Francisco, 


The only line which takes you through the 
great Gas and Oil fields of Indiana and Ohio, 


Direct connections in Union Depots at all 
points, Through tickets and baggage checked to 
any points in United States or Canada, 


For further particulars call on or address 
H.c. PARKER, Cc. F. DALY, 
Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIC FOUR ROUTE. 


and all points East 
ity, Peoria, St. Louis, 
enver, Portland and San 


Effective Jan. 25. Depart. 
No. 17 South Western Limited.......... *420am 
No. 3 Columbus, Cin. & Ind. Ex...... 7 20am 


No. 23 Wellington Accomodation.... 615am 


No. 7 Columbus & Cincinnati Ex....% 1150a m 
No. 5 Indianapolis & St. Louis Ex..." 1210 pm 
No. 27 Columbus Accomodation........ 400pm 
No. 9 Col., Cin, & Ind. Ex................. *8I5pm 

Arrive. 
No. 8 Cin., Col. & Ind. Ex................. * 730am 
No. 26 Galion Accomodation............. g930am 
No. 12 Col. & Cin. Express..............% 230 p m 
No. 10 Indianapolis & St Louis Ex..." 205 p m 
No. 24 Wellington Accomodation...... 640 pm 
No. 2 Columbus, Cin. & Ind. Ex...... 745pm 


. 8 South Western Limited......... .* 120am 

Nos. 3, 7,9 and 17 will run to Cincinnati via 
Columbus. No. 9, rebar ¢ at 815 p. m., will 
have sleeper for Cincinnati and Indianapolis. 

Departures from South Water Street station 
five minutes later and arrivals five minutes 
earlier than above. 

No. 12, 17 and 18 do not stop at South Water 
Street. 

*Daily; all trains daily except Sunday. 
CITY TICKET OF FICH, 173 SUPERIOR ST. 


JAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


™ Expense one cent an 
mS hour per horse power 
mand requires but little 
myattention torun them 
>. Every Engine 
; Guaranteed, Full 
pecans free by miuil 
Mention this paper 


a VAN DUZEi! 
tAS & GASOLINE ENGINE CO. Cincinnati, 0. 













LKEY-SEAT SETTING GAUGE 


TENT UNIVERSAL SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 


E. BOSTON, Mass. Send for LISTS 


VAN DUZEN'S ser PUMP 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 
Always ready.All brass. Every Pump 
Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN & TIFT CO. 


(PUMP DEPARTMENT) 
CINCINNATI, O, 


EPTH ANGLE AND 
-WYHKE ACO 


esackhmists Tools 














ATHOL, MASS., U. S. A. 
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SOLID VESTIBULED TRAINS 


Through without change from 


LEXINCTON. 
CHATTANOOCA. 
BIRMINCHAM. 

NEW ORLEANS. 
ATLANTA. 

MACON. 
JACKSONVILLE, FLA. 
ST. AUCUSTINE. 


KNOXVILLE. 
HOT SPRINGS. 
Shortest Line | ASHEVILLE. 
to SPARTANBURG. 
COLUMBIA. 
| CHARLESTON. 


The Queen & Crescent Route is 
Shortest and Quickest to all of the 
above points. Through Sleeping 
Cars also run from 


[ JACKSON. 
Chattanooga to \Sumuveron 








CINCINNATI 
to 


—— 








SHREVEPORT. 


Personally conducted Excur- 
sions to California every two weeks. 
For particulars address, 


D. MILLER, D. G. EDWARDS, 
TRAFFIC MGR., G. P. & T. A. 


CINCINNATI, O. 


REFRESHING RETREATS. 


Summer months are fast approaching and 
now is the time that excursionists, pleasure- 
seekers and sportsmen should figure out a 
route for their summer vacation. In doing 
so, the delightfully cool summer and fishing 
resorts located along the Wisconsin Central 
Lines come vividly to view, among which are 
Fox Lake, Ill., Lake Villa, 01l., Mukwonago, 
Weukesha, Cedar Lake, Neenah, Waupaca, 
Fifield, Butternut and Ashland, Wis. Wis- 
consin has within the last five years become 
the center of attraction for more pleasure 
seekers, hunters and fishermen than any 
other state in the union, and each visit in- 
creases the desire to again see the charming 
land scapes, breathe the balsam fragrance 
that is a part of the invigorating atmosphere, 
wander through the colonnades of stately 
pa and hook the speckled beauties with a 

and made fly. 

For pamphlets containing valuable infor- 
mation, etc.,apply to T. D. Campbell, T. P. A., 
Cleveland, O., or Jas. C. Pond, General Passen- 
ger and Ticket Agent, Chicago, Ill. 
ee eee EE 


Cleveland, Lorain & Wheeling R. R. 


Depart 
For Uhrichsville and Bellaire.............. 6:15am 
For Ubrichsville.............ccssssssscsssenseeees 4:00 p m 

Arrive 
From Uhrichsville............ccccsccccssssseses I5am 
From Bellaire and Uhrichsville......... . 6:20 p m 


J. F. TOWNSEND, 
GENERAL TRAFFIC AGENT 
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A PRACTICAL SUBSTITUTE FOR FORCED TOOLS. Adopted by 
many of the largest shopsin the country. 





BASS FOUNDRY AND MACHINE VW ORKS. 
ForT WAYNE, IND, April 20, 1892. 


Messrs. Armstrong Bros. Tool Co, 


GENTLEMEN :—We are in receipt of yours of the 18th inst. All the Tool 
Holders we bought of you are iu use and givicg excellent satisfaction, saving 


many times their cost in the one item of tool dressing alone. 


Our lathe men 


prefer these holders, as it enables them to use tools which are very quickly 
ground without drawing the temper, resulting in more and better work being 


done. 


Very respectfully, 
F, A. RIDER, M. E. 








SEND FOR CIRCULAR TO—— 


ARMSTRONC BROS. TOOL CO., 78 Edgewood Ave. Chicage, It. 


Mention this paper. 







rs = 
— SS fe 
ew 
ae = ihe — 
SSS 
> 


a = 


Center Crank Engine. 


BEST MADE. 


LOWEST PRICE, 


4’/x5'—4 H P. SSSR SETH TESTES ES SESE SEEDERS SEES EEEEESES Secsecsee $82.5 

5/x6’—5 H. P. seeeescoee POSSE FSO SOSESE CES EH ce eeees SEFEEES seceocse 90.00 
G/XG/—6 He Pro.....ecceeccesccscceees eseocveconcsecessscecescncee 102.00 
6'x8’—8 H. P..........000+ suvneprnabiesascca secede: soesused as 125.00 


THE CLOBE MACHINE WORKS. 


137-139 W. Second 8t., CINCINNATI, O. 












TWO BOOKS 


—FOR— 


Foundrymen. 


AMEnICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Moulder’s Text-Book 


Belng Part II of American Foundry Practice 


Presenting best methods-and original rules 
for obtainin g good, sound, clean crstings, and 
giviug detailed descriptionforms ing moulds 
reqriring skill and experience. 

Alsocontaizinga practicaltre iseupon the 
coustruction of cranes and cupe:as, and the 
melting of iron and scrap steel in iren 
fourdries. Either of the above books wil! be 
sent by mail, postage paid, $2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 





A you wantto keep posted on the keenest 

spurts of original genius expurgated ju- 
diciously and innumerable foretastes of heav- 
en eat ed by each patron resuscitated with 
expedition for a nominal compensation ot! $1.00 
subscription per year for a forty-eight column 
all home printed mechanical inventive alumi- 
nated scientific journal. Vol. III. with the 
Agents’ Call free; published the ist and isth 
of each month, together 50,000 copies. Test 
Advertising 1 cent per word. The Agents’ 
Call is a fearless amateur journal, chuckfull 
of genuine straight tips for bread winners 
and. advertisers. Two papers one year with 
two pure Aluminum souvenirs containing 
the Lord’s prayer for only $1. Address THE 
AGENTS’ CALL PUBLISHING CO., Newport, 


Ky. 








Electrical Specialties. 


is your electrical specialties from J. F. 

Rogers. Look at these prices : 1-16 H. P 
t10 volt motor with resistance lamp only $11.00 
Electric bell outfits, $2.00 to §3:25- Six-candle 
power electric lighting outfit complete, only 
$800. Send stamp for circulars. 


J. F. ROCERS, 


Successors to the Standard Novelty Co., 
Ravenswood, Il, 


PENSIONS. 


MILO B. STEVENS & CO., 


ATTORNEYS & SOLICITORS, 
3 years army service; 26 years practice 


The Arcade, CLEVELAND, 0 
Main Office, WASHINGTON, D. C. 


ACENTS WANTED ON SALARY 
or commission, to handle the new Patent 
Chemical Ink Erasing Pencil. The quickest 
and greatest selling novelty ever produced. 
Erases ink thoroughly in two seconds. No 
abrasion of paper. Works like magic. 200 to 

per cent. profit. One Agent’s sales 
amounted to $620in six days. Another $32 in 
two hours. Previous experience not neces- 
sary. For terms and full particulars, address, 
The Monroe Eraser M’f'g Co., La Crosse, Wis. 


X 243- 











ealiey Haliwa). 
Fos AKRROM, CANTON ANL MAaRIBiia. 
Depot oot South Water Street. 
Depart. Arrive. 
Valley Junction Maii......... od 25am %4opm 
Chicago Express .........0.... 8 35 am “1000p m 





Marietta Express..............f11I5am {235pm 
Balto. & Wash. ies sé oopm *10 25a m 
Cleve. and Canton oom 78 20a m 
*Daily. Daily, except Sun ° 
[. T. JOHNSON, J. B. CAVERN, 
Gen. Supt. Gen. Pass. Agt. 
Elevators, 
Dumb-Wait 
Hatchwa 
Out ard 


Portable Ho'stirg 
Machines, Etc. 


Quick and easy running. 
Cheap, Strong, Durable 


Send for catalogue. 


ENERGY MFG. C0, 


=— Philadelphia Pa 


16 SCIENTIFIC MACHINIST. 


“2 “BY = FLAT TURRET 











VALLEY PUMP 


Easthanrpton, Has 


BARWES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages The speed can be instantly 
changed from o to 1600 without stopping or shifting belts. Power 
applied can be graduated to drive with equal safety the smallest 
or largest drills within its range—a wonderful economy in time 

and great saving in drill breakage. Send for catalogue. 


Single and Duplex. Also} 
Plunger, Acme and A. B 
_ Fly Wheel Pumps. 














Send for catalogue for 1892. 


JONES & LAMSON MACHINE CO., 
Lock box 61, Springfield, Vt., U. A. 8S. 





920 Ruby St... ROCKFORD, ILL. 


vr --~ gp0i CORR GATED IRON, 


Mounted and Unmounted. 





Send for Catalogue C. Seven Sizes of Corrugations---Straight or Curved. 
THE CLEVELAND SrTONE Co., We want to mail you the Finest Roofing Catalogue ever 
36 Wilshire Bldg., published. 


CLEVELAND, O. 





ay PATENTED. 
” With New and Valuable Features, Bs 


MADE ONLY BY THE 


DIXON’S ) 
BELT Deessinc BRADFORD MILL CO 


IS GUARANTEED Photographs and Prices on application 
Ny 
to prevent slipping and to preserve the fentionthis paper. 
leather. It will pay you tosend for cir- 
culars and testimonials. 


JOS. DIXON CRUCIBLE CO.. Jersey City, N. J. 
THE LODGE & DAVIS MACHINE TOOL CO., Biasienut bide: 


The largest brass works in the United States use our machinery because they contain all 
the latest improvements for the quick production of work and are fitted up accurately. 


Thompson Mfg. Co., Cleveland, 0. 












Engines Boilers 


Wes AND SECOND-HAN D. 


A CG E N I S E have Engines and Boilers, from small- 


est to largest sizes, for every kind of 
WANTED. W Don’t buy without writing for our cat- 


t Otherwise Covered. spese and prices. Also saw mill machinery 
in Territory no vere z . K. NORTON & SON, 22 Elm St., Cincinnat 
| Shin: Mention this pape 





GEAR WHEELS AND 
Gear Cutting Machines. 
Send for 1892 Catalogue. 


Lexington Cear Works, 
37 Bank St., Lexing on, Mass. 
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When you write to firms ad- 





wr 

Country machine and m pair shops should 
handle our injectors and put one on every en- 
gine in district. Good discounts. We guar- 
antee every machine. The Garfield is the 
most efficient injector in the market, and has 
a very large sale. Write us at once, ’Mention 
this paper. 


The Garfield Injector Co., Wadsworth, Ohio, 
SECOND-HAND DRILL PRESS. 


28 inch almost entirely new, and as good as 
any new machine. 


vertssed in our colums please 
mention the fact that you took 
their address from our paper. 


They will thank you for it. 








1}: ‘The Universal Radial Drill Co., 


<4 CINCINNATI, O. 
15-inch FOX MONITOR. é 






AT A GREAT BARGAIN. Sk cfeaciinc nase aces ca Turret Chuckine Lathes, 
Write at once. I also have other sizes. 3uilt also with square arbor tail : 
PAUL SAND, 33 Washington St., stock. XTRA HEAVY. 











Mentionthis paper. BUFFALO, N. Y. Cleveland Store, 32 So. Water St. ave 20 , 25 and 30”, with friction heads 
We have for immediate delivery STEVENS PATENT STEVENS PATENT 
Gis tileiae Geta eee acH Reliable Inside Calipers. No.51 | Combination Gauge, No. 58 
E gi ’ 34 
One Engine Lathe, 50 in. x 26 ft. With Right and Left Hand Screw. Scratch and Depth Gauge combined. | 


One Engine Lathe, 36 in. x 27 ft. 
One Gap Engine Lathe, 22 4 x 44 in. x 14 ft. 


These Calipers have two tension screws add- | The cut shows this used as a Depth 
One Engine Lathe, 25 in. x 10 {ft 


ed, thereby removing ali back lash, making | Gauge. Can also be used as a Sur- 













One Planer, 48 in. x 52 x 20 it. ee them perfectly reliable. face or Scratch Gauge. 
One Planer, 42 in. X 42 In. X Io ft., 2 heads, Price, ir. ‘ 
One Planer, 26 in. x 26 in. x 8 ft. Blneisds sss veaee ste Sate ico dal ieee ae 
One Planer, 26 in. x 29 in. x 6 ft. BOM heap: i ae hk cr TO 0 LS. STEVENS PATENT 
ND MANY OTHER INS. gy STEVENS PATENT 
A S, ALL BARCAINS ) spEINGaCREW IDEAL 





These tcols are second hand, very cheap and in good order. We sell every kind o! ma- 
chinery and supplies. Let us figure on whatever you want. 


THREAD CALIPERS.|PENCIL DIVIDERS, 


No. 69. Sent by mail, postpaid. 
ideal, No. 64. 5 inch only. deceit! ipaeag Tan S58 
j AR Kl N & BOSWO R I Fa CO. Price, by mail, postpaid. Our goods excel, for neatness and fine 
3inch . . $1.00 | 5 ate . $1.25 finish, any other make. 


No. 8 South Water St., Cleveland, Chio. 
Mention this paper. 


CUTTING-OFF MACHINES, 


Ideal Surface p Gaag epth Gau Ideal and eer 5 Sprin Dividers and Cali ’ 
Bes perth R08, ee TUust Be) tee He My oll. — 


Z 5. STEVENS ARMS & TOOL CU. P.0 Bos sic mrartabeahes Falls. Mass, 











We melt a high grade of soft, tongh 

iron, and make castings for all purposes. 

Vrite us for estimates. We will save you 
MANUFACTURED BY money. 
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2 : SCIENTIFIC MACHINIST. 








LECTURES BY THE OLD MAN. 





Good morning, John, you are looking fresh in every sense of the 
word this morning. What brings you to the office, and how is the new 
Brown engine doing? Have you got your fireman educated so he can 
scatter that anthracite waste over the furnace fire without knocking the fire 
doors off? Glad to hear that you have, and that you think he will prove a 
coal saver for you. Your statement made me regarding the money to be 
saved and the advantages to be had by getting a new engine in place of 
the old one was very well done, only your figures were too strong to sub- 
mit to the firm, even admitting that they were about right. Those indi- 
cator cards were vile and were in strong contrast with the one you took 
yesterday from the new one, and while our acquaintance has showed me 
that you have spent considerable midnight oil in studying ‘‘ Hemenway’s” 
or some other way’s, indicator practice, those cards have enabled me to 
put into practice another scheme of mine. Itis this: Inaddition to your 
present duties in overseeing the engine and boiler-rooms, I will put all the 
shafting, hangers and belting under your control and charge, expecting you 
to see that it is kept in alignment, belts properly laced and always tight so 
that we will never be compelled to lose valuable time, as we have this week, 
sewing belts and shoring up hangers. Your responsibilities also include 
the countershafts and the belts right down to each machine throughout the 
whole plant, and you will have the night watchman to help you in addition 
to any one ofthe laborers you may choose, and your fireman. There 
must be no time lost hereafter on account of loose belts, hot bearings, cut 
shafts or stuck pulleys without some one being responsible for it. I now 
put that responsibility upon you, and your salary from this time on will be 
$24 a week. Do you think well of the prospects? All right, go about 
your new duties as ‘‘engineer of the plant,” and always remember that 
every minute lost with me is money lost to the firm, and every moment of 
time you save is so much profit to the firm, and multiplies into hours and 
days at the end of the fiscal year. Any suggestions you may have tomake, 
bring them to the office, and we will see if they are good. 

Oh! you wanted to ask a favor of me? That was what brought you 
to the office. Well, let’s have it and see what I can do for you. 

You would like to get your sister’s boy in here to learn his trade as a 
machinist. She is a widow and he isher only boy, and you would like him 
to be of some good to her. Say, John, just sit down and listen to mea 
little bit. I guess we can spare the time. I am willing to take this boy 
you speak of as an apprentice ON TRIAL. Not because he is your sister’s 
boy, not because he is the son of a widow, but simply on account of his 
being a boy and desirous of learning something about a way in life that will 
make him of benefit to his country and the human race in general. If he 
fails to come up to our standard he cannot expect to stay. We want to 
instil into our apprentices’ minds the all-important fact that at the end of 
their three years’ service with us, their trade has not been learned but that 
we have done all we could to teach them the fundamental principles and 
lay the corner stones of eventual success, and that the ‘‘ trade” will never 
be completed until the sands of life are all ebbed away. They should feel 
that this is a school of instruction, just the same as Sibley, Stevens or 
Purdue, only not possessing all the great benefit to be derived from such 
institutions of learning, we allow them to “ work ” their way through, as it 
were. Wedon’t want any ‘‘specialists” either, for the shop records of 
our country are showing how easily grown up men are ‘“‘ specially ” learned 
to do certain parts of machine work. So we will try to make better men 
of the next generation than we have now, and let them honestly claim and 
deserve the title of mechanics. 

You know our friend Meeker don’t believe in apprentices being put 
to various kinds of work in a shop, and doubtless you have read his argu- 
mentsthereon. So, taking his theory and applying it to himself, we will sup- 
pose that when he started to school his teacher saw at the end of afew months 
that the Meeker boy was as dumb as an oyster in geography, bleated through 
the alphabet like a Rocky mountain goat, and was only at his best when 
making pictures of men and dogs on his slate: Should that teacher have 
done the right and proper thing by trying to make an ‘‘ educated man” 
in ‘‘ proper form ”’ of the little Meeker boy, or would it have been better 
to ‘* put him on one machine ” (the slate) and let him bea specialist all his 
life? You did not the little Meeker boy? Youcan’t answer? Well, 
neither can I. I believe in permitting the boy to follow his own bent, 
provided it is upward and will tend to elevate him. There has been many 
a smart lawyer and many an eloquent preacher lost on account of some 
darned thick-headed fool of a parent or big ignoramus of a foreman trying 
to produce a half-baked mechanic or specialist, and vice versa. 

Suppose, John, that your boy goes to Cornell, and the professors find 
that he is somewhat dull in trigonometry, would you thank that institu- 
tion very much if they should selfishly ignore his failing in this respect, and 
upon his return at the completion of his course, you would find they had 
sent a mentally crippled mechanical engineer in place of what you 
expected ? Rather, would you not be better pleased if the management 
should send for you and say, ‘‘ John, your son does not develop the natural 
desires needed to make a successful M. E., but tends more toward mer- 
cantile pursuits and financee Hey? 

In commercial lines of manufacture, I believe in ‘‘specialists.” For 
instance, when I was running a basket works I had ‘‘nailers,” ‘‘ braid- 
ers,” ‘‘banders,” *‘ feeders,” etc., and the nailers could not do braiding 
nor did I expect the braiders to nail, but when I want a lot of carpenters 
to build the new addition, I will expect the man who puts down the floor 
and hangs the doors and windows to also be able to do the shingling or else 
I cannot pay him carpenter’s wages. We don’t want any ‘‘ specialists” 
passing themselves off as mechanics and professionals. See? 

We will try the boy, and if he does not show genuine | ve for mechan- 
ics at the end of four months, we will drop him and try some one else. 

By the way, John, our friend Brook makes complaint because I didn’t 
use the proper spirit when talking to that young man about washing his 
face at noon. As I simply told him ‘ what I would /:ke to see,” and made 





no demands or requests, I don’t exactly seem to catch the ‘‘spirit” that 
Mr. Brook refers to, unless he wants me to knock them down with a club 
first, and hold my conversation over the corpse, and J am sure there would 
be very little satisfaction in such a course for me and still less for the corpse. 
Some men don’t seem to read English as it is spelled, neither do they take 
to asystem of reason and kindness. He didn’t seem to catch on to the 
fact that it was improved work that was ‘‘ wanted.” 

Another thing, too, I want is that you keep this indicator and all the 
paraphernalia that belongs to it in the engine-room (it looks more in place 
there than here) and try and elevate the mechanical morals of your assist- 
ant there unless you find him lacking the necessary instincts. What? Is 
that the noon whistle? I did not think it so late. 

What in the Sam Hill are those ‘‘cubs” all marching in this effice for? 
Am I going to have a ‘‘strike” of apprentices, or is it going to be a 
‘‘ presentation ” affair ? 

Well, I am glad John takes so well to his new position. He was a good 
engineer and had the right ideas regarding economy and improvement 
long before I came on the play, and while he isn’t a frohibitionist,” he 
doesn’t approve of a ‘‘growler” around the place during working hours. 
That I like. THE OLD Man. 


CARE OF TOOLS. 





The wooden parts of tools, such as the stocks of planes and handles of 
chisels, are often made to have a nice appearance by French polishing, but 
this adds nothing to their durabilily. A much better plan is to let them 
soak in linseed oil for week, and rub them with a cloth for a few minutes 
every day for a week ortwo. This produces a beautiful surface, and at 
the same time exerts a solidifying and preserving action on the wood. 

The following recipes compiled by Zhe Z7radesman, are recommended 
for preventing rust on iron and steel surfaces. 

1. Caoutchoue oil is said to have proved efficient in preventing rust, 
and to have been adopted by the German army. It only requires to be 
spread with a piece of flannel in a very thin layer over the metallic surface, 
and allowed to dry up. Such a coating will afford security against all 
atmospheric influences, and will not show any cracks under the microscope 
after a year’s standing. To remove it the article has simply to be treated 
with caoutchouc oil again and washed again after 12 to 24 hours. 

2. A solution of india rubber in benzine has been used for years as a 
coating for steel, iron, and lead, and has been found a simple means of 
keeping them from oxidizing. It can be easily applied with a brush, and 
is easily rubbed off. It should be made about the consistency of cream. 

3. All steel articles can be perfectly preserved from rust by putting a 
lump of freshly burnt lime in the drawer or case in which they are kept. 
If the things are to be moved—as a gun in its case, for instance— put the 
lime ina muslin bag. This is especially valuable for specimens of iron 
when fractured, for in a moderately dry place the lime will not want renew- 
ing for many years, as it is capable of absorbing a large amouat of moisture. 
Articles in use should be placed in a box nearly filled with thoroughly 
slacked lime. Before using them rub well with a woolen cloth. 

The following mixture forms an excellent brown coating for preventing | 
iron and steel from rust: Dissolve two parts crystalized iron chloride, two | 
antimony chloride, and one tannin in four of water, and apply with sponge 
or rag, and let dry. Then another coat of paint is applied, and again 
another if necessary, until the color becomes dark as desired. When dry 
it1s washed with water, allowed to dry again, and the surface polished | 
with boiled linseed oil. The antimony chloride must be as nearly neutral 
as possible. 

5- To keep tools from rusting, take half ounce camphor, dissolve in 
one pound melted lard; take off the scum, and mix in as much fine black 
lead (graphite) as will give it an iron color. Clean the tools and smear | 
with this mixture. After 24 hours rub clean with a soft linen cloth. The 
tools will keep clean for months under ordinary circumstances. 

6. Put one quart freshly slacked lime, half pound washing soda, half 
pound soft soap in a bucket and sufficient water to cover the articles; put 
In the tools as soon as possible after use, and wipe them up next morning, 
or let them remain until wanted. 

7. Soft soap, with half its weight in pearl ash, one ounce of mixture 
in about one gallon boiling water, is in every-day use in most engineer's 
shops in ‘the drip-cans used for turning long articles brought in wrought | 
iron and steel. The work, though constantly moist, does not rust, and 
bright nuts are immersed in it for days till wanted, and retain their polish. 

8. Mix slowly together six ounces or eight ounces lard to one ounce 
resin, stirring till cool; when it is semi-fluid it is ready for use. If too. 
thick it may be further let down by coal oil or benzine. Rubbed on bright — 
surfaces ever so thinly, it preserves the polish effectually, and may be 
readily rubbed off. 

- g. To protect metal from oxidation, polished iron or steel, for instance, 
the requisite is to exclude air and moisture from the actual metallic surface; 
therefore, polished tools are usually kept in wrappings of oil cloth and 
brown paper, and thus protected they will preserve a spotless face for an 
unlimited time. When these metals come to be of necessity exposed in 
being converted to use, it is necessary to protect them by means of some | 
permanent dressing, and boiled linseed oil, which proves a lasting coverirg, | 
as it dries on, is one of the best preservatives, ifnotthe best. But in order 
to give it body it should be thickened by the addition of some pigment, 
and the very best, because the most congenial of pigments is the ground 
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oxide of the same metal, or, in plain words, rusted iron, reduced to an 
impalpable powder, for the dressing of iron and steel, which thus forms the 
pigment or oxide paint. | 

10. Slack a piece of quicklime with just enough water to cause it to 
crumble in a covered pot, and while hot add tallow to it and work into 
paste, and use this to cover over bright work. It can be easily wipped off. 

11. Olmstead’s varnish is made by melting two ounces rezin in one 
pound fresh sweet lard, melting the resin first, and then adding the lard 
and mixing thoroughly. . This is applied to the metal, which should be 
warm, if possible, and perfectly cleaned ; it is afterwards rubbed off. This 
1as been well proved and tested for many years, and is particularly well 
uited for planished and Russian iron surfaces, which a slight rust is apt to 
njure very seriously. 


RUST REMOVERS. 


tr. Cover the metal with sweet oil, well rubbed in, and allow to 
tand for 48 hours; smear with oil applied freely with a feather or piece of 
otton wool afterrubbirgthesteel. Then rub with unslacked lime reduced 
o as fine a powder as p: ssible. 

2. Immerse the article to be cleaned for a few minutes, until all the 
lirt and rust is taken off, in a strong solution of potassium cyanide, say 
bout one-half ounce in a wine glassful of water; take it out and clean it 
vith a toothbrush with some paste composed of potassium cyanide, castile 
oap, whiting and water mixed into a paste of about a consistency of thick 
ream. 


SHOP SUGGESTIONS. 





The twist drill is put to some of the hardest usage of any tool in the 
hop, simply for the reason that a new drill can be found to take the place 


lournal of Commerce, and then an attempt made to break them all into one 
ong slot by tilting the work at an angle of 45° and drilling ona slant from 
yne hole into the other. It takes but a moment to make a pair of jigs for 
his purpose, one for drilling the holes side by side for the first operation 
ind the other to set in two adjoining holes while the intervening material 
s being removed with the drill. 

Speaking of attempts, a queer case was spoken of a while ago, where 
in engineer was showing his fireman how to place a cap over the top of a 
metallic smokestack by the aid of two clothes-lines operated from the 
‘round. The cap was to be made to do its own shinning up the stack by 
irst pulling on one rope, then the other, though the stack had several guy 
opes to hold it in a vertical position. The conical cover to keep out the 
ain could reach the top of the stack without any trouble, but to set it in 
ylace the fireman is still waiting for further instructions. : 
A chimney builder gives it as his opinion that a good hardwood wedge 
will lift as much as a jack screw. The wedge must be made of well 
easoned oak, two feet long, with a taper of about one-fourth of an inch to 
he foot, and have one-half of its length on a good surface. By placing 
everal of these wedges side by side, using a heavy sledge on oneat a time, 
‘specially the one that starts the easiest, itis not to be wondered that a 
aking strain might be accomplished with wedges as well as with jack- 
crews. 

In turning up a heavy screw, and boring out a nut to fit the end 
hreads, in both the nut and screw, will make trouble unless they have been 
sed off a trifle or removed entirely with a lathe tool. There is a hesita- 
ion about a thread tool on entering the work and the same chafPacteristic 
m emerging at the other end. 

A heavy nut was being bored out about as heavy as could be clamped 
o the face plate, and when the size for the core of the screw was reached, 

thread tool was then set to work, and long before the full depth of the 
hread was cut the lathe carriage was allowed to run back for quite a dis- 
ince and the screw hoisted with tackle and falls to be tested with chain 
ongs for a 6” pipe; and when the nut got bored out at last sufficient for 
1e screw to work, it was found that the cuttings left in the nut, together 
fith the end thread imperfection, made a loose job of this proceeding. It 
;much better to make use of the inside and outside calipers on such a job 
nd gauge the threads for every fit that is required and if a thread tool 
annot be found that will stand up to its work for the end threads, just 
iake provisions to have an extra thread for this very purpose, to be re- 
ioved when the thread cutting portion of the work is finished. 

It is tiresome to see a slow-moving lathe running a thread tool back 
w another cut, when nearly half of the time could be saved by unlocking 
ve lead screw and running the tool back by hand. This is always spoken 
fas risky business, altogether too risky for a lathe man who works by the 
ay, with the constant fear that a miscaught thread would be the means of 
king the cost of the job out of his pay. This should be done, however, 
& the lead screw can be locked in and tested at the end thread very easily 
Hore the cut is allowed to take place and make almost as good a saving 
}time, with no risk at all. 
|. A leaky joint in a lead pipe, where the plumber with his assistant had 
ed to get the soft solder to unite properly on the under side, was brought 
a close by a brass finisher who had turned a brass plug tapering at both 
s, with a right and left-hand thread cut for this purpose. ‘The plug was 
led lengthwise for the water to pass through and screwed into both 
s of the pipe at once, wired firmly with soft annealed wire wrung on 

a bite taken around a stick, so tightly that the pipe must have been 
shed into the thread. 











A NEw method of producing aluminum has been reported, and accord- 
to the discoverer, that metal will hereafter cost no more than copper. 
is same announcement has been made several times wsthin the past two 
three years, but still the price has not been reduced, as it was supposed 
tit would be. A company has been formed with $2,000,000 capital, and 
500,000 plant is to be erected, having a capacity of 50 tons per 


yf the broken one, no matter how many times a break occurs during a job. 
Ve have seen a row of holes drilled as close together as possible, says the 


(Prelicel LM, 
‘‘ The Old Man’s’’ Critics. 
EDITOR SCIENTIFIC MACHINIST : 

I have noticed the letters, or ‘‘ lectures,” signed ‘‘Old Man,” and the 
criticisms thereon in a recent issue. Now, Mr. Editor, I do not often 
write—I prefer to read what other men write. But I must say that I see 
little sense or justice in those criticisms. Mr. C. R. Brook thinks that 
‘*The Old Man” did not show the proper spirit in the matter of the young 
man washing his face. Does he think he showed a better spirit? Does 
not the tone of his remarks make his case worse than that he complains cf? 
I think so. 

Now, Mr. F. J. Meeker. will please excuse me if I smile (I don’t know 
how to do it in print) at his ideas and criticism. He wants specialists, ard 
thinks that ‘‘The Old Man” errs in putting his apprentices through an all- 
around course in the shop. If there is anything more than another that 
makes the mechanical calling a series of vexations, it is the ‘‘ specialists”’ we 
meet with in our everyday work. I want none of them, although I recog- 
nize that a man has a right to an opposite opinion. But I think if Mr. 
Meeker gives the subject much careful study he will not entertain his 
present opinion long. C. C. ZaRBE. 


EDITOR SCIENTIFIC MACHINIST : 
Anwsers to Messrs. Brook and Meeker. 

I like ‘‘ The Old Man’s” lectures, and think Mr. Brook rather hasty 
in picking the old lad up in that face-washing business, as I don’t think 
he has said anything out of the way yet. If Brook don’t look out the chairs 
may be turned on him. 

As to Mr. Meeker, he says if apprentices are not bright they should 
be kept at one thing until they become A No. 1. Now, what beats me is, 
how Mr. Meeker is going to find out which place the apprentice is going to 
be the best in without giving him a trial at everything. Some of the first- 
class mechanics will tell you they have spoiled enough work to start a little | 
machine shop. Give the apprentice a show. 

Go ahead, old lad, we are listening. 

ONE WILLING TO LEARN. 





An Oilless Cylinder—6500 Pounds Boiler Pressure—About Apprentices. 
EDITOR SCIENTIFIC MACHINIST : 

During the last few days, I learned something I think will interest 
some of the SCIENTIFIC MACHINIST readers. A friend of mine, who isa 
fireman on the Erie railway, was telling me that in his rambles he meta 
stationary engineer who said he had run an engine (9” bore) for 26 years 
without one drop of oil in the cylinder. My friend also said he. had 
examined the engine and he could not find any place to get oilin. Now, 
Mr. Editor, this sounds to me like a fish story, but if any one can give us 
any light on this subject, they would be not only conferring a favor on the 
engineering fraternity, but also on those who own engines everywhere. 

He also told me of a new boat, on Lake Chautauqua, that has a re- 
markable power plant. He said she carried 500 pounds pressure and that 
he saw the gauge register the same. His description was that the boiler 
is composed of tubes and that there is no safety-valve and that the water all 
returns from the engines. He said it was supposed to be non-explosive. 
I informed him I would rather be ashore than aboard of that boat. Of 
course, this is an advancing age, but I don’t want anything to do with 
boilers with 500 pounds of steam and without any safety-valve attached. 

I want to say a word or two in regard to the story, ‘‘A Set of Fine 
Tools.” It has been very interesting to me, and especially where the fore- 
man was going to discharge the boy, and the ‘‘ super” interfered. It is 
too common practice in a great many shops now to put a boy on a machine 
and keep him at it aslong as he will stay, and when his time is out he 
won't stay, and goes somewhere else, only to find out that he don't know 
anything at all but the one thing. Don’t discharge a man just because he 
cannot do the first job you put him at, but try him at something else. 

J. E. J. 





Conjectures Concerning a Disappearance. 
EDITOR SCIENTIFIC MACHINIST: 

Some of the boys were talking over mechanical matters at the news 
store, a few evenings ago. Of course the ScIENTIFIC MACHINIST came in 
for its share of comment. There was one thing in particular suggested that 
I thought I would write to you about. We were all disappointed for the 
second time in not finding the story ‘ A Set of Fine Tools,” in the paper. 
Various were the conjectures as to what could be the cause of its stopping 
off soshort. Finally one of the boys recollected that it was written by one 
Wm. Harrison, and he at once came to the conclusion that the author must 
be a relative of Ben Harrison. This supposition accounts for the breaking 
off of the tale, and is, therefore, the most reasonable one we could think of. 
Now, if that is the correct solution, Mr. Wm. Harrison may resume his 
literary labor, for his ‘ grandfather’s hat” is again nominated O. K., giv- 
ing him leisure to turn his attention from the machine to the MACHINIST. 

ALBERT DURAND, Jackson, Mich. 


THE Lodge & Davis Machine ToolCo., Cincinnati, desire to acknowl- 
edge a visit from Prof. J. J. Flather, Ph. B., professor of mechanical engi- 
neering, Purdue University, Lafayette, Ind., and the following students of 
the Senior class: Messrs. V. R. Browning, T. M. Gardner, A. O. Gree- 
son, A. J. Herzog, Jr.. H. M. Lane, G. Parks, F. C. Scheuch, R. A. 
Smart and A. L. Westcott. They occupied the morning inspecting the 
works, and examining into the mode of building machine tocls, especially 
the many special jigs, and attachments for producing duplicate )work. 
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It is the duty of all men en in mechanical pursuits to assist their fellow 
workmen as much as possible. ey can do this in no better rey. than to write 
and send to the publishers of mechanical papers the results of their experience 
and experiments. Plain and brief descriptions of how difficulties have been over- 
come, how economy has been effected and how progress has been made are 
nelpful and valuable. The publishers of the ‘Scientific Machinist” cordially so- 
licit such communications m all readers. None shall go unnoticed. 





ENTERED AT THB POGTOFFICE AT CLEVELAND, O., AS SECOND CLASS MATTER. 
CLEVELAND, OHIO, JULY 1, 1892. 


p@r-The Cleveland News Company will supply the trade with the 
SCIENTIFIC MACHINIST, through the regular channels of the American 
News Company. 


THE AGE OF IRON WORKERS. 


Many people now living can well remember when wooden rails were 
used for railway track. Similar to this trial of wood was the wooden lathe 
operated by foot power. Twenty-five years ago ‘‘structural steel,” as 
applied to building, was unknown. It may be said that wooden structures 
are fast following in the wake of wooden machinery, and being supplanted 
by iron, steel and stone. As cereals were once ground by a wooden ladle 
in a mortar hollowed from the stump ofa fallen tree, and is now done with 
iron rollers at lightning speed ; so buildings, once made squatty with flimsy 
timber frames, are now run up to 20 stories with perfect safety on steel 
posts and girders. What shall we say, moreover, of the change from wood 
to iron for cars, from wood to steel for barges, and a like change in a hun- 
dred other articles of such general use? 

But let structure material in use be whatever it may, wood, iron 
or stone, the machinery for working and handling these materials we 
have learned by experience to make principally of iron. We have, there- 
fore, a constantly increasing demand for iron workers of various kinds. No 
steam power, no pneumatic power, no electric power can be applied with- 
out iron receptacles or iron conductors. A science of the strength and use 
of iron in mechanical engineering becomes one of the most important sub- 
- jects for the great mass of the people of this iron age. 

We therefore favor any addition to our public school system which 
shall include more primary instruction upon this subject. And we hope 
to see ere long the elements of mechanical engineering taught in our 
schools as a common branch. 


THIRST FOR KNOWLEDGE. 

J. F. Harrison, Superintendent of the National Screw & Tack Works, 
of Cleveland, declares that he can easily tell who among his workmen are 
habitual readers of mechanical literature by the manner in which they 
work. Mr. Harrison does not claim to have a secret, but a general rule 
which all may profit by. Any one can tell a reader by his careful, deliber- 
ate manner of working. The studious workman aims to reach the highest 
rung in the ladder. He works not in a slovenly, reckless way as though 
he did not care for anything but the pay; but he works as an artist who 
sees in his work a marvel of beauty and interest and an inexhaustible store- 
house of research before him. 

There are some men who make mechanism a life study. These are 
always readers of the books and papers on mechanism. And these are the 
men who become foremen and superintendents of manufactories, and 
leaders of the world in the industrial arts and sciences. 


THE SCIENTIFIC MACHINIST, with this issue, finishes the first half 
of the eleventh year of its existence, and completes one year under its 
present name. We have abundant reason to feel that our efforts to make 
a practical paper for practical men, at a price within the reach of the poor- 
est mechanic, have been appreciated. 


Ln ae | 


(Readers are invited to use this department. All questions on mechanica) and 
scientific subjects of a pra-tical nature and of general interest will receive attention. The 
writer must give his name in full, but nothing that may identity him will be published with 
a question if he requests his name withheld. It will give the editor pleasure to assist,through 
thiscolumn, all readers, if possible, and he cordially solicits practical queries.) 


(387.) A. B. McCarty, Reckoak, W. Va., asks: ‘‘ Kindly tell us 
how to set an eccentric on a 60 H. P. engine, with plain side slide valves, 
also state how the lead is given and how much it should be to run an 
engine properly with as little steam as possible.” .4.—Place the engine on 
the dead centre and move eccentric around in the direction the engine isto 
run, until the steam valve is open 1-16”. Then set the engine on the 
opposite centre and see if the valve opens the same at that end. It not, 
you must lengthen or shorten the eccentric rod until the valve travels the 
same distance both ways. 


(388.) Chas. Boetcher, Bloomville, O., writes: ‘‘In order to settle a 
dispute, please state in your next issue who.is right in regard to the follow. 
ing points. Friend L. claims that a pump in a well, say, roo ft. deep, 
with 3” cylinder and 134” discharge pipe (sucker rods to be placed and 
worked inside of discharge pipe) will work much easier than a like, or 
same pump, under the same conditions, but with a 3” discharge pipe 
instead of the 114” discharge. I claim that if there is any difference, 1t 1s 
in favor of the pump with the large discharge pipe. 2. He also claims 
that any pump set with its cylinder, say, 20 feet above the surface of the 
water, will work much easier than a like, or same pump under the same 
conditions, except that the cylinder must be about submerged instead of 
being elevated above the surface of the water. I claim there is no differ. 
ence as to the ease of operation, but that the pump with the submerged 
cylinder will work more satisfactorily as a general thing, than the pump 
with the elevated cylinder if the valves become leaky in both cases.” A. 
—You are right. 


(389.) M. D., Harrisburg, Pa., writes: ‘‘ A friend and I have hada 
dispute over the following question: Can an electric lighting company 
have a man imprisoned or fined who taps their wires for current, withouw 
their consent? Kindly answer through ‘ Question and Answers’ in your 
next issue.” 4.—Such an offense should be punished, the same as cutting 
a channel into the race that supplies water to a mill and conveying away 
the motive power upon which the business depends. If the laws of Penn 
sylvania, or any other State, do not prevent such a theft or protect the 
owners of electric plants in the preservation of their product, which is thi 
current, from despoliation, they need amending very much. 


(390.) E. E. Williamson, Perry, Ia., writes: ‘ Please let me know 
where I can get a water motor, also a dynamo and electrical outfit. Can 
I run an electric machine with a water motor and successfully light the 
building?” .4.—You can furnish the power necessary to run a dynamo 
with a water motor, if there is force or pressure enough. You will see the 
advertisement of one or more electrical companies in our columns. Write 
to them for information concerning electrical outfits, lamps, wire, dyaamos, 
etc. Following is a list of manufacturers of water motors: Pelton Wate! 
Wheel Co., 121 Main street, San Francisco, Cal.; Knight & Co., Silve 
Creek, Cal.; Dayton Globe Iron Works, Dayton, O.; The Jas. Leffel & 
Co., Sprinfield, O., and J. K. Firth, 223 rst street, San Francisco, Cal. 


(391.) Geo. Hines, Oneida, N. Y., asks: ‘‘ Could you please bk 
so kind as to inform me how to lay out gears, and also how to cut thread 
without an index on the lathe?” .4.—Divide the pitch to be cut by pitd 
of the feed screw and the product is the proportional number. Then mul 
tiply the number of teeth on the mandrel gear by the number of teeth a 
the smaller gear of the compound pair, and the product by the propor 
tional number, and divide the last product by the number of teeth in tht 
larger compound gear, and the quotient will be teeth in gear on feed screw. 


(392.) D. P. A., Akron, O., writes: ‘What is the value of steam 
compared with water?” .4.—Water, when converted into steam, increas 
in bulk, 1,728 times. 


(393-) John Loring, Baltimore, Md., writes: 
thing about a sledge hammer falling as rapidly as a thistle-down. Now, 
don’t understand that. I notice that a brick from a wall where masons 
working falls quicker than a shingle dropped at the same time. Ple 
explain.” .4.—When not arrested by the air, the descent of a thistle se 
which is the lightest substance that can easily be seen in its flight thro 
the atmosphere, will fall as rapidly as a sledge hammer or a piece of le 
The only conditions under which this can be observed and tested are 
pump the air from a high tube, or barrel, and drop two articles of differ 
gravity, such as a feather and a piece of lead, simultaneously. It will 
seen that the feather will reach the bottom as quickly as the piece of le 
There are glass tubes made to demonstrate this fact in natural philosoph 


(394.) D. H. McC., Pembroke, Canada, asks: ‘‘ Would you kin 
inform me in your next number as to how I can make ‘dry batteries’? 
A,—This information should come from experts. We can answer qu 
tions on electrical construction, but as there are books on these subjects 
pared at greater expense than we could devote to answers in this colu 
and which are generally cheap, we refer all who wish to procure directi 
and instructions for making electrical apparatus to the electrical journ 
Nearly every one has a list of electrical books comprising the most relia 
published, on all these subjects, and will be pleased to mail a sample co 
containing such a list to any address. Send to the Western Electrician, 
Lakeside Building, Chicago, Ill.; Zhe Electrical Review, 13 Park Ro 
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N. Y.; the Electrical World, Times Building, N. Y., or any of the various 
other reliable journals on the electrical science. 


(395.) L. E. Bates, Birmingham, Ala., writes: ‘‘I noticed an 
advertisement in your paper about a catalogue of tools that was very com- 
plete, and was sent for $1, the money being refunded when $10 worth of 
goods were bought. Now, Mr. Editor, my wife can not find it, and I 
have sore eyes so I can not read. I would like to ask you if itis a publish- 
ing house, or a manufacturing house, and what they offer. .4.—You pro- 
bably refer to the very excellent and liberal offer of Montgomery & Co., 
105 Fulton street, N. Y., to send their catalogue of over 700 pages, bound 
in cloth, for $1, express charges paid (no matter to what part of the coun- 
try it goes), and to credit the amount paid for it on any bill of tools, bought 
by the buyer of the catalogue, amounting to $10 or over. The firm Is not 
a publishing house, but the largest dealers in machinery and supplies in 
New York City. The advertisement is on the 15th page. The offer should 
be read by all. 


pas Readers are cordially invited to send us any questions, comment, 
information, ideas or corrections that suggest themselves while reading the 
‘Questions and Answers.” The time to do it is when it is in mind. If 
one puts it off he is very likely never to get at it. Now is the best time. 
All communications are appreciated. —| Ep. 


HOW TO MEASURE THE PITCH OF A SCREW WHEEL. 





BY J. A. MORGAN. 


I am often asked how to measure the pitch of a screw wheel. I have, 
in this article, given the different ways by which readers of the SCIENTIFIC 
MACHINIST can measure any wheel they may wish to. 

Referring to Fig. 1, when the wheel is lying flat, take two carpenter’s 
squares and place them as shown, letting A rest on the ground, touching 
the edge of blade, and B placed against A as shown, touching the top edge 
ofblade. This will give the pitch for a poriion of a revolution or circum- 
ference of the wheel, measuring at extreme end of blade. Suppose the 
wheel was 50” in diameter and that square A from the ground or from the 
edge of the wheel on the ground, if it touches the ground, to square B, 
measured 10”, and from the edge of blade to square A on square B 
measured 10”, this would show that the wheel was 10” pitch, for 10” of the 
circumference, and as a 50” wheel is 157” in circumference, 10” would be 
15.7 of the pitch, which multiplied by the pitch for 10” would be the whole 
pitch of the wheel which, in this case, is 157”. 

The pitch should be measured at different parts of the blade, for an 
average, always figuring the circumference at the point measured. Asif 


you wanted to get the pitch 5” from tip of blade, the circumference should 
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be taken at 40” diameter of the wheel. I think this is the easiest method 
where a wheel is lying on the ground, and is not too large for the squares. 

Another way is shown in Fig. 2. All there is to do here is to draw a 
line (as in Figs. 4 and 5) from a scale representing the different circumfer- 
ences at the different points measured, and then get a bevel and place a 
board across the hub of the wheel and get the angle of the blade at differ- 
ent points, and draw lines (as in Figs. 4 and 5). Nos. 1, 2, 3, 4, etc., 
represent the different angles, and where they iotersect, a line drawn 
perpendicularly to the circumference line, will be the pitch. If, as in Fig. 
4, the angle lines all come together, showing that the pitch is the same at 
all points of the blade, the screw is a true screw. But, if the angles are 
different, or pitch is different at different points, as in Fig. 5, the average 
pitch must be taken. If the pitch is greater at the tip of blade than at hub, 
the wheel is expanding pitch, and if less at tip of blade than at hub the 


wheel is decreasing pitch, each of which can be found when measuring the 
wheel. 

Sometimes a wheel is very large and is on the shaft on the boat and 
cannot be measured by the two first methods. In a case of that kind, take 
a stick and fasten it on the shaft so that it can be turned around parallel 
with the wheel, or right angles to the shaft. Then divide shaft on its cir- 
cumference into any number of equal parts, say 10, then place the stick at 
one of these marks and measure from stick to blade (asin Fig. 3). Sup- 
pose it was 4”, then move the stick to another mark (which will be Ty of 
the circumference) and measure again ; and, supposing it measured 24”, it 
will be seen that the wheel is 20” pitch for ~,” of arevolution. And if 
wheel is 100” in circumference 100-10 would be that part of the cir- 
cumference that +, of revolution is, which will be 10”; and 20” pitch in yj; 
revolution and will make the wheel 200” pitch. 

It must be remembered that whatever part of the blade is measured 
the circumference must be measured from that point, as in Fig. 6, where 
the 50” wheel is measured, the marks showing the different points at which 
wheel was measured, and also the different diameters at these points. The 
circumference should be figured from them, Fig. 4, showing the different 
circumferences at different diameters. 


THE MUELLER LATHE. > 





The Mueller lathe, illustrated on first page, has a wide reputation for 
efficiency. It is designed with special reference to the varied and severe 
duties that modern shop practice imposes on machine tools. It is equally 
well adapted to the handling of either light or heavy work in a convenient 
and accurate manner. The most approved methods are used in fitting up 
the bearing surfaces of the working parts, which are made from carefully 
selected material, best suited to their respective purposes. The spindle is 
made of an extra quality of hard hammered steel. It runs in hard bronze 
boxes of such form as to retain perfect alignment after considerable wear. 
These boxes can be easily duplicated. The back gears are so propor- 
tioned as to give regular gradations of speeds from the slowest to the fastest. 
The carriage has solid bearings on V’s its entire length, and is gibbed full 
length to outside of bed. a 

An inspection of the cut will explain the patented feed arrangement 
which admits of driving feeds with either belt or gearing without the neces- 
sity of disconnecting either. All screws and small gears are made of steel, 
and all gears are cut from the solid. Lathes are furnished with plain tool 
rest, power cross feed, screwcutting apparatus, center rest, follow rest, 
large and small face plates, counter-shaft and wrenches complete. Com- 
pound rest, independent rest or improved taper attachment added if 
desired. Beds of any desired length can be furnished. The counter- 
shaft has patented friction pulleys, of a size in proportion to the tool. 
Every lathe is carefully tested before leaving the works, and their accuracy 
and the quality of the workmanship is equal to the best. 

This lathe is made in various sizes, by the Bradford Mill Co., 8th 
and Evans streets, Cincinnati, O. A very interesting and more detailed 
description can be procured free by simply dropping them a card. 


A MOTOR GEAR LATHE. 





On the first page we present an illustration of an interesting and en- | 
tirely new machine designed for motor gear work. It was invented for the 
special purpose of obtaining higher duty than is possible from an engine 
lathe. Itis very rigid. This machine overcomes the obstacles met in 
turning large diameters suspended between centers. It is also well adapted 
to the furnishing of pulleys and to many kinds of boring. 

The two saddles carrying the tools may be used as box tools are now 
used for large work, and their great rigidity, and the fact of cutting on both 
sides at once will produce diameters, either straight or taper, with heavy 
mushet steel tools that require regrinding but once a day on account of the 
great amount of metal backing up the cutting edges, the tools intended to 
be used being 34 x 114” steel. Care has been taken to incorporate all the 
power and stiffness such a machine requires. It has a 26-inch swing and 
has three times the power of a 26-inch engine lathe. The bed is cast all in 
one piece, from the floor to the center of the spindle bearings. Theslides 
upon which the saddles move, are also part of the bed. The feeds for 
saddles and boring slide are obtained from main driving shaft with worms 
and frictions, and are very substantial. 

A better description, with additional illustrations, can be obtained by 
addressing such a request to The Ohio Machine Co., Cincinnati, O., who 
are the builders. 


Ws take pleasure in calling the attention of readers to the new series, 
under the head ‘‘ Amateur and Apprentice,” begun in this number. This 
work is from the pen of Mr. Edwin Woodward, whose articles on ‘‘ Bolts 
and Screw Threads,” and ‘‘ Hints to Engineers,’”’ in the ScIENTIFIC Ma- 
CHINIST, have been highly appreciated. Mr. Woodward’s versatility and 
experience render his mechanical writings no less profitable than pleasant 
to read. , 


THE twelfth annual convention of Boiler Makers was held in Cleve- 
land during June, at which was present T. J. Curran of New York, the 
international president; William Gilthorpe, the international secretary, 
and delegates from Mexico and Canada. ‘The organization now numbers 
74 local assemblies with a total membership of 40,000. 


Burlington Route New Service. 


A through Pullman sleeping car Chicago to San Francisco is a feature of 
the Burlington’s new service. This car leaves Chicago daily on the fast train, 
at I P M., and runs via Denver, Colorado Springs, Leadville, Glenwood Springs, 
Salt Lake City and Ogden, arriving in San Francisco at 11 45 A. M., less than 
four days en route. 
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THE NEW LICENSE LAW OF BUFFALO. 





The new law which has just gone into force in Buffalo, providing for | inspector shall direct. 


the examination of engineers and the inspection of boilers, 1s as follows: 
ARTICLE I, 


SECTION 1, There is hereby ereated the office of Inspector of Steam 
Boilers, who shall hold office for the term of three years, unless sooner 
removed for cause, and until his successor shall be appointed and qualified. 
Said inspector shall be a practical boiler maker. 

Sec. 2. He shall be appointed by the mayor on the first Monday in 
January, 1892, or as soon thereafter as may be, and every three years 
thereafter. 

Sec. 3. Said inspector, before entering upon the duties of his office, 
shall execute a bond to the city of Buffalo in the sum of $5,000 with two 
or more sureties, to be approved by the mayor, and conditioned for the 
faithful performance of the duties of his office. 

Sec. 4. The person so appointed shall be a person well qualified from 
practical experience in the use and construction ot t oilers used for generat- 
ing steam for power, steaming or heating purposes, to enable him to judre 
ot their safety for use as such, and shall be neither directly nor indirectly 
interested in the manufacture, ownership or agency of steam boilers which 
are to be inspected. 

Src. 5. It shall be the duty of the inspector to inspect once in each 
year all boilers used for the generating of s:eam power or for heating or 
steaming purposes, and all tanks subjected to steam pressure used in any 
business, except such boilers and tanks as shall have been inspected and 
insured by some duly authorized insurance company within six months of 
the time the inspector shall offer to inspect the same, by making a careful 
examination of, and subjecting the same to a hydrostatic pressure, which 
shall exceed the maximum working pressure in the ratio of 150 to 100 
pounds, and in no case working pressure to be more than 100 pounds per 
square inch for a new boiler 48” in diameter, made of No. 1 iron plates of 
yy” in thickness, and the steam pressure of all boilers, whether thicker or 
thinner, larger or smaller, than above mentioned in this section, shall be 
governed by the same standard of strength. 

Sec. 6. When an inspection of a boiler has been made, and the same 
shall be approved by the inspector, he shall make and deliver to the per- 
son for whom the inspection was made, upon the payment to him of the 
fees hereinafter mentioned, a certificate of such inspection, which shall con- 
tain the date of inspection, together with a general description of such 
boiler, for what purpose used, the number of try-cocks, steam ard water 
gauges, pumps, the number of pounds pressure at which said boiler had 
been tested, and the maximum pressure at which they may be sa‘ely used, 
which shall be framed and put up in the office or some other conspicuous 
place on the premises for examination, and a record of the same shall be 
made by the said inspector in a well-bound book and alphabetically 
indexed. 

Src. 7. It shall be the duty of said inspector, on written application of 
the owner or agent of any boiler, generator or superheater, stating that the 
same is out of repair, or has been repaired, to examine the same when so 

repaired, and determine if the same has been properly done. 

Sec. 8. The said inspector may charge a tee of $3 for inspecting each 
boiler, which shall be paid by the party owning such boiler before the deliv- 
ery of such certificate, excepting that in any establishment where more 
than one boiler is used, said inspector shall only be entitled to such fee of 
$3 upon one boiler, and a fee of $1 upon each and every additional boiler. 
Tne inspector shall pay all fees collected by him into the City Treasury, 
on or before the fifth day of each month, and his failure so to do shall be 
sufficient cause for his removal. 

Sec. 9. If the inspector shall take or receive any money other than 
the fees allowed by this ordinance for the purpose of deceiving or detraud- 
ing any person or persons; or if such inspector shall issue any certificate of 
inspection without having at the time stated thoroughly examined and 
tested tne boiler so certified for, he shall be fined in the penal sum of not 
more than $250, and shall be removed from his office by the mayor, and 
shall ever after be incompetent to hold the same. 

Sec. 10. The city of Buffalo shail provide such instruments, books, 
papers and things as shall be necessary for the proper performance ot his 
duties as inspector, to his successor in office, or to the Commissioner of 
Public Works, whenever he shall cease for any cause to discharge the 
duties of his office. And said inspector shall also, without expense or 
charge, inspect all boilers owned or used by the city, or any of its depart- 
ments, whenever called upon by the proper officer. He shall also report 
to the Common Council every three months, or as often as once a month 
if required by said council, all inspection of boilers by him made. 


ARTICLE II. 
Sec. 11. It shall be the duty of every owner or other person using 


steam boilers, or any tank or tanks subject to steam pressure in this city, | 


to have the same inspected by the inspector of boilers as often as once in 
each and every year, and to that end every owner or person using a steam 
boiler or tank aforesaid, shall make or cause to be made annually, an 
application in writing to the inspector requesting him to inspect the same. 
Provided, however, that any person or owner using such tank or boiler, 
who shall have had the same inspected and insured by some duly author- 
ized insurance company within six months of the time the inspector may 
offer to inspect the same, shall not be required to comply with this ordin- 
ance. 

SEc. 12. It shall be the duty of every owner or other person using 
steam boilers in the city of Buffalo, to provide and fix thereto, a full com- 
plement of try-cocks, one water gauge, one steam gauge, and one or more 
safety valves of suitable dimensions to be approved by said inspector. Also 
a good and sufficient force pump or other means of supplying the boiler 
with water, which shall also be subject to the approval of said inspector. 

SEC. 13. All owners or persons using steam boilers and tanks subject 


to inspection as aforesaid, shall provide at their own expense such arrange- 
ments and facilities for attaching the instruments tor inspection, as the 


_ Sec. 15. The safety valves of steam boilers shall not be allowed to 
extend beyond the maximum pressure allowed by said inspector. 

Sec. 16. Any person who shall violate any of the provisions of this 
chapter, where no other penalty is provided, shall be subject to the penalty | 
of not less than $20 nor more than $100 for each and every offense. 

Sec. 17. It shall be the duty of the inspector on or before the fifth 
day of each month, to file with the City Comptroller a statement under 
oath, showing the names of owners of boilers alphabetically arranged, — 
whose boilers have been inspected by him during the previous month, the | 
location of said boilers, the date of inspection, and the amount of money > 
received by him, and from whom received for inspection during such pre. | 
vious month. 3 





ARTICLE III. 


Sec. 18. There is hereby created the office of examiner of stationary 
engineers, who shall be appointed by the mayor on the first Monday in | 
January, 1892, or as soon thereafter as may be, and thereafter, at any time 
the office may become vacant. ! 

Said examiner shall be a citizen of the United States, and shall have 
not less than ten year’s practical experience as a stationary engineer, and 
shall hold office until his successor shall be appointed and qualified. | 
Sec. 1g. It shall be the duty of the examiner to make such rules and 
regulations as shall be necessary to properly carry into effect the provisions | 
of this ordinance. He shall keep a record of the transactions of his office, 
and shall render annually, before the first day of January, a report of the 
same to the mayor. | 

It shall be his duty to give proper notice of the time when and place 
where he shall examine all persons who shall appear before him for exam- 
ination, as to their qualifications to operate and have charge of steam 
engines and boilers in this city, and he shall issue a license to applicants 
as this ordinance provides. | 

SEc. 20. Every person within the city limits of the city of Buffalo, in 
charge of or operating any steam engine or steam boiler, except persons 
operating locomotive steam engines, or persons duly licensed by the United 
States authorities, shall appear in person before the examiner, within go 
days after the passing of this ordinance, for examination as to his quailifi-, 
cations as a stationary engineer, and if found qualified, shall be duly 
licensed as this ordinance provides. | | 

Sec. 21. No person shall be granted a license unless he be an actual 
resident of the city of Buffalo, and skall be a citizen or shall have declared 
his intention to become a citizen of the United States. 

Sec 22. Any person found in charge of, or operating any steam 
engine or steam boiler, in a state of intoxication, shall forfeit his license for 
any term not less than six months, and it shall be the duty of the examiner 
to cancel or revoke the license of any person licensed under the provision 
of this ordinance, who shall be found incompetent or negligent in the per- 
formance of his duty as an engineer. | 

SEC. 23. Any owner, agent or user of any steam boiler, in operation, 
who neglects or refuses to employ a licensed engineer, to have charge of 
or operate said steam engine or steam boiler, shall forfeit and pay a penalty 
of not less than $10 or more than $250 for each offense. | 

Sec. 24. Any person taking cnarge of or operating any steam engine 
or boiler within the city of Buffalo, without having a proper license, shall 
forfeit and pay a penalty o! not less than $ro or more than $50. | 

Sec. 25. All license must be renewed annually, and no person shall 
have charge of or operate more than one steam plant. . 

Sec. 26. A fee of $3 shall be collected by the examiner upon issuing 
a license, and $2 for each annual renewal, and all fees collected shall be 
paid by the examiner to the City Treasurer, on or before the fifth day of 
each month, and his failure to do so shall be a sufficient cause for his 
removal. The examiner shall also report to the Common Council every 
three months, of oftener if required, the number of licenses issued, and 
the amount of fees collected by him. 

Sec. 27. All persons licensed under the provisions of this ordinance 
shall be classified and graded according to the capacity or horse-power of | 
a steam engine, steam boiler or steam plant, of which they shall be com- 
petent to take charge, namely: Chief engineers, first-class engineers, sec- 
ond.-class engineers and special engineers. 

Chief engineers to take charge of and operate any size steam plant. 
First-class engineers to take charge of any steam plant not exceeding 150. 
horse-power, and second-class engineers to take charge of and operate any 
size steam plant not exceeding 75 horse-power, and special engineer to 
take charge of only a certain stzam engine or boiler to be stated in the 
license, such steam engines or boilers not to exceed 10 horse-power, and 
such license not to be used for a longer term than one year. 

SEc. 28. Steam boilers used in private dwellings only for heating or 
cooking purposes, where the water returns automatically to the boiler with- 
out the aid of a pump, injector or inspirator, are exempt from the pro- 
visions of this ordinance. 

Sec. 29. Engineers duly licensed under the provisions of this ordi | 
nance, shall have their license suitably framed, under glass, and hung up in» 
a conspicuous place, at or near their engine or boiler. 


A New Method of Hauling Logs. 

An ingenious method of inclined and horizontal log hauling has been 
introduced, very successfully, at the Hudson River paper pulp mills. The 
arrangement consists of an endless detached chain, running in a recess al 
the bottom of a trough, having special links with log teeth every 5 feet. 
and passing over sprocket wheels whose centers are 200 feet apart; the 
head wheel is 25 feet above the foot wheel, and the head end of the chaln 
swings, and can be raised or lowered by means of a small winch to suit the 
depth of the water. The logs are floated to the haul-up, and, as they | 
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come around the foot Wheel, are caught on the teeth of the chain and car- | shall produce a uniform soft gray product, is simply a question of keeping 


ried up the incline at the rate of 125 feeta minute. On arriving at the 
top they are discharged into a horizontal log-haul, having head and foot 
wheels nearly 600 feet apart, the whole thing being similarly constructed 
to the inclined haul—the return chain supported by toothed idlers—and a 
deflecting piece is placed across the horizontal conveyer, by which the logs, 
elevated by the chain, are thrown out of the trough and rolled over the 
side upon long skids. By this arrangement the use of eight or ten double 
teams and as many men Is dispensed with. Some of the logs measure 30” 
in diameter and 50 feet in length, and a 25 horse-power engine is found 
ample for this purpose. 


SILICON IN FOUNDRY MIXTURES. 





BY W. J. KEEP. 


Thin castings for light hardware and for stoves must be soft and gray, 
and must have as little tendency to chill as possible. 

The chilling tendency which some irons possess seems to be independ- 
ent of chemical constitution, and was imparted to the iron in the blast 
furnace. 

In such irons some peculiar relation seems to exist between the silicon 
and the carbon, which causes the iron to be white, if suddenly changed 
from a liquid to a solid. : 

Some ores produce a chilling cast-iron, and when smelted with char- 
coal such tendency is increased. 

When the iron has been made with a tendency to chill, such peculiar- 
uy cannot be removed, though it may be partially overcome for the time 

eing. | 

Therefore, for stove plate castings, such chilling irons should not be 
used, and in making purchases it should be stipulated that the pig iron 
bought shall make castings free from chill when such pig iron is melted in 
a crucible under proper conditions. 

In this case, prevention of chill is worth much more,than any partial 
cure. 

Phosphorus and manganese in the quantities usually found in pig iron 
have practically no influence upon the iron, and do not influence chill. 

The grayness of thin castings is entirely caused by the carbon and the 
silicon in the iron. The presence of either one without the other will 
cause the casting to be perfectly white and extremely hard. Pig iron will 
not contain more than 4 per cent. of carbon. 

The presence of silicon separates some of the carbon from the iron 
just as it solidifies, and it is the imprisoned particles of carbon that are. 
caught in the mass, that give color to the iron. 

Without silicon the iron could not be gray, but would always be white. 

Silicon then is a necessity in gray cast iron. From 2% per cent. of silicon 
to 3 per cent. will give the best results for very thin castings. The open 
gray foundry irons used for thin castings will contain about this 
quantity. 
_ Molten white iron is thickly liquid, and fluidity is given to melted 
iron by so influencing carbon that, when the iron cools, a portion will 
change into graphite. The larger the percentage of graphite after the iron 
is solid, the more fluid will the iron be while molten, and before the graph- 
ite separates. 

As silicon is the agent which causes the formation of graphite, it is 
silicon which causes cast iron to be fluid. It has been said that phos- 
phorus causes iron to be fluid. It does cause it to remain fluid some 
longer, but probably does not make it more fluid. 

Pig iron is produced in the blast furnace with more or less shrinkage, 
which 1s independent of chemical constitution. Therefore, selecting iron 
that will produce castings with small shrinkage is the best method for reduc- 
ing shrinkage. 

Graphite is very bulky, and as it separates in the iron after the iron is 
in the mold, and at the instant the iron becomes solid, it takes up more 
room, and the castings are larger according as the quality of graphite is 
increased. Silicon is the sole cause for the formation of graphite, therefore 
silicon reduces shrinkage. Fluidity and lessening of shrinkage will cause 
the edges of a casting to be sharp; silicon therefore makes perfect 
castings. 

If an iron has a tendency to chill, by increasing silicon the depth of 
chill may be decreased while the silicon remains in the iron, but if the sili- 
con is again diminished the chill will return ; therefore we say that silicon 
reduces chill. 

White iron is brittle, while gray iron is somewhat ductile; therefore 
silicon adds ductility to cast iron. 

Gray iron is softer than white iron; therefore silicon by making iron 
gray, softens cast iron; hence the name of softener for silicon iron. 

If pig irons are used in such proportions as to give about 3 per cent. 
of silicon, and are melted in a cupola furnace in contact with the fuel, 
considerable of the silicon will be driven out of the iron, and the castings 
will not contain as much as the pig metal. 

Sulphur will cause silicon to leave molten iron, and as all fuel con- 
tains some sulphur, the melting of iron will reduce the silicon that it con- 
tained while in the pig. 

_ Sulphur is not evenly distributed throughout the fuel, and cannot be 
distinguished by the eye; therefore, any carload of fuel may contain more 
sulphur than was expected, and the result will be an increased expulsion of 
silicon, and consequently close-grained, hard, light-colored castings. 

In every-day practice we can only know the presence of sulphur in 
the fuel by the results, and such knowledge comes after the fuel is burned, 
and therefore it cannot be guarded against. The sulphur does not stay in 
the casting. It does the harm and passes out of the stack. The blast of 
air also burns out some of the silicon. As next day a considerable portion 
of this close-grained iron must be returned to the cupola, the closeness and 
hardness is increased as the silicon is diminished. 

To make a mixture of iron for light castings, and run a cupola which 


the silicon up to between 2% and 3 per cent. of the mixture. 

It makes little difference where we obtain the silicon, if we only get 
in enough to keep up the percentage. If we admire dark castings and a 
amy open grain, it is best to use a large quantity of dark open-grained 
pig. 

‘ The reason for this is, that each time the iron solidifies, the silicon 
drives some of the carbon entirely out of the iron, and repeated re-meltings 
therefore reduce the carbon as well as the silicon, and, as the dark color 
came from the carbon, its expulsion causes the castings to be lighter in 
color. 

The only way to remove carbon and silicon at the same time is to use 
plenty of No. 1 pig iron, but as this rarely contains more than 3% per 
cent. of silicon, it will be impossible in this way to increase silicon rapidly, 
and if a second dose of sulphur should follow the first, it might be difficult 
to soften the castings quick enough to prevent loss. 

No. 1 pig iron, especially that which is dark-grained, is expensive, 
and while it is a fact that the more carbon there is present, the less silicon 


will be required to produce a given grain, yet additions of silicon by the 
, increase of No. 1 iron will, in any case, be expensive, and will need very 


close attention. 

We might call the adding of silicon and of new graphite carbon by 
means of No. 1 pig iron the natural way to produce gray castings. 

The other way, which may be called the artificial method, is to pur- 
chase irons that can be bought most cheaply, and bring up the silicon by 
additions of silicon pig. This will turn the carbon of the iron into graphite 
and make cheap, hard irons, soft and gray. This method will produce 
close-grained castings, light in fracture, but strong and soft. If there is 
sulphur in the fuel to lessen the silicon, an increase of silicon pig will 
restore the silicon at once. 

In this way with cheap irons, which are easily procurable, as good 
castings can be made as with higher priced No. 1 iron. 

This method has some other advantages. This adding of silicon to 
the melted iron artificially forms graphite after the iron has entered the 
mold, and just as the iron solidifies. The graphite which reaches the sur- 
face of the casting forms a facing between the iron and the sand of the 
mold, which is more effective than facing shaken on, and gives the casting 
a glistening silvery surface. 

The reason for the grain being closer, and the carbon being dimin- 
ished, is that high silicon iron contains less carbon than No. 1 or No. 2 
gray foundry iron, and, therefore, at each addition the carbon will 
become less, and the castings will become lighter in color. 

Be‘ore closing, let us say a word regarding silicon pig iron. As silicon 
drives out carbon, the higher the silicon the less the grain in a pig iron or 
casting. Pig iron containing ro per cent. of silicon has very little grain, 
and with 15 per cent. the grain is generally absent, the high silicon irons 
are Oiten full of blow-holes. Pig iron with from 4 to 6 per cent. of silicon 
can be produced at ordinary blast furnace temperatures from suitable ores, 
but to obtain the higher percentages a furnace must be run at an unsafe 
temperature. 

The high grades are therefore more expensive, and being deficient in 
carbon, are no better for use than the lower grades, which are more easily 
and cheaply obtainable. 

As to the kind of silicon iron to use, it makes but little difference 
where the silicon comes from. One iron is about as good as another, if 
the same rules regarding chill and shrinkage are observed as are applied in 
the purchase of gray pig. Very high silicon irons will often give quite a 
deep chill, and must, therefore, be avoided. The location of the foundry 
will determine what irons are most desirable to purchase, and it will take 
some experiment to find out whichirons will go best together. 

We sometimes hear of some one who does not believe in the use of 
silicon iron, or who has not produced good results by its use. 

It must always be remembered that for soft gray castings as thin as 
stove plate, the silicon should be about 234 per cent. 

If your castings already contain that amount, it will result in damage 
to make it higher. 

The only place to use silicon iron is in a mixture deficient in 
silicon. 

For machinery castings, which should contain about 114 per cent. of 
silicon, mottled and low grades of gray foundry pig iron may be used, and 
if more silicon is needed, a little No. 2 or No. 1 may be added, it being 
an easy matter to keep up the silicon, or very close gray, and even white 
pig iron and burned scrap may be used, if the required percentage of sili- 
con is restored by additions of No. 1 pig, or by silicon pig iron. 

A difference of opinion exists as to the number of brands of pig iron 
to be used at one time. It is impossible to run a blast furnace regularly. 
The silicon varies considerable in the pigs made from one cast, and a fur- 
nace is likely to go wrong at anytime. It is impossible to refuse iron 
made at such times, if it were possible to determine when the iron was not 
such as was purchased. It is therefore best to use a variety of makes of 
pig iron in making up a mixture; the greater the variety the better. Then 
any temporary variation in one or two of the irons will not materially influ- 
ence the castings. 

It is sometimes claimed by the blast furnace manager that it is better 
for him to make a proper mixture of ores in the furnace, so as to produce 
exactly the iron desired, and sell the iron on a guaranteed analysis, and 
not trust to the foundryman’s judgment as to what a mixture should be. 
It would be a good idea for all furnace men to produce this kind of iron if 
they are able to do so, but as their furnace may go back on them several 
times in a week, it is better to have several brands of such irons mixed 
together, for the reasons just given. If any variation should then occur to 
influence the castings, asmall addition of silicon pig will set all right at 
once. 

[The foregoing paper was read before the National Association of 
Stove Manufacturers at Chicago, May 4.—Ep. | 
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A SERIES ON ELEMENTARY MECHANICS. 





BY EDWIN WOODWARD. 


The marvelous advancement made in mechanics in the last double 
decade when viewed in all its bearings, is truly wonderful. Then the box 
of tools, the scroll-saw, the foot lathe or what is now termed an amateur 
outfit, was a thing dreamed of, thought of and talked of by the enterpris- 
ing lad, but seldom possessed, for the manufacturers, then, had no thought 
of catering to the desires of the less wealthy class, and none but expensive 
machines were to be had, and since customers were limited to the wealthy, 
sales were few, for while the ingenuity of the rich boy is equal to that of 
the poor, the incentives to develop it usually are wanting—the professions, 
liberal arts, or sciences tempting the feet into less arduous paths. 

But occasionally an outfit was bought and the favored youth would set 
it up in his ‘‘den” and with magnificent energy its wonderful capabilities 
would be brought into requisition for a season of time—at least till the 
novelty of it wore away—to be used after—if ever—in but a desultory way: 
and no one is to blame. ’Tis but a recreation, and like.all others is cast 
aside when it begins to cloy. It is a pleasure to chronicle that this is not 
the invariable ending of such enterprises. Many of these wealthy 
mechanics have an earnest and sincere liking for this rugged calling and 
energetically devote themselves to its advancement, and such are to be 
heartily congratulated. No calling is more honorable, and no pleasure 
more keen, than that resulting from the accomplishment of some intricate 
or difficult mechanical operation, and it is sure to expand the mind in many 
directions. Many people are intuitively mechanics. Everything is skill- 
fully done. While others must study a macWine or process to master its 
details, it seems the lot of these fortunate ones to simply read them, so 
plain are these problems, that they scarce require a passing thought—the 
mastery of them lies in their simplicity. These are the fortunate ones that 
have within themselves the making of the most skillful mechanics—and 
many do. But many do not make any advance beyond their brilliant 








begirning, perhaps believing that as fortune favored them so far without 
study, she will still carry them through. There is opposed to these, a class 
who have a great liking for the mechanical arts but whom Dame Nature, 
with inscrutible wisdom, has provided with less shining talents—study and 
practice being necessary for the accomplishment of any material success or 
progress. These are the ones who appreciate instruction, nor falter or 
turn aside when faced with a task that requires study, and these, too, are 
the ones that ultimately make up the nine-tenths of the really first class 
mechanics, The other tenth, of course, comes from the ranks of the first 
mentioned. Failure is sometimes worth more than success—it spurs to 
more vigorous effort, and the despondent amateur or apprentice, to the 
kindly advice of Longfellow, may ‘‘still take heart.” Perhaps something 
to follow may help him. 

In choosing a work shop room, the first and most necessary requisite 
is good light. If windows cannot be on all sides or on opposite sides, at 
least have them on the south and west sides. They will give more light 
and light longer. That portion of the bench to which the vise is affixed 
should be in good light or the difficulty of doing fine or close work will be 
greatly enhanced but care should be taken that the direct sunlight does 
not fall upon the work, or upon the worker’s eyes. It is not only very 
tiresome but also injurious. The bench with its vise must be had. They 
are of no good except to look at without various other hand tools, ham- 
mers, files, cold chisels, punches, wrenches, and many others are desirable 
and are supposed to be in possession. But ¢ie one tool, pre-eminent and 
before others is the lathe—foot lathe. There are thousands of operations 
to the perfection of which it is very essential—turning, boring, drilling, 
polishing metal, spinning, grinding, spacing, graduating and a host of 
others, equally within its range. 

The lathe from its inception to its present perfection has passed through 
many changes. To its inventor and the countless multitudes who have 
assisted in bringing it up to its present state of perfection, a world of grati- 
tude, and thanks are due. But to whom to give the honor of the invention 
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is not known. Even the century which saw its birth is not certain—the 
year lost in the mist of ages. Even the origin of the name—Lathe—is un- 
certain. Many writers adduce many ingenious and original fancies and 
logical deductions, all tending to or giving the origin or derivation of the 
term, but they all fail in two important particalars: plausibility and cer- 
tainty. This much is very generally conceded. The bow-lathe was un- 
doubtedly its first practical form. In this the work was placed between 
two fixed centers The bow was long, flexible, and curved, with the 
bow-string or strap fastened at the smaller end. The mode of operation 
was to place the strap around the work, near the end, draw it taut, and 
grasp the loose end of both bow and string with the one hand. Fig. 1. 
gives an idea of its application. It is evident that a longitudinal motion of 
the bow will cause the work to revolve. When the end of the bow is 
reached the motion of the bow is reversed. It will be evident that this 
revolves the work backward, and for this reason the chisel is applied to 
the work only in its forward motion. | 

It will be observed that the strap should be placed around the work 
from over the top, which gives the motive force, to the end within the 
hand, the bow simply serving to take up the slack and to carry back for 
the next operation. This old device, though never used in America to 
any great extent, has served an apprenticeship abroad. It is not difficult 
to find in many Southern Asiatic cities, dignified Orientals with flowing 
robes and snowy beards, gravely seated upon the ground with the bow- 
lathe before them, deftly turning out the beautiful articles of bone, ivory, 
horn or wood, wielding the bow with one hand, holding the chisel with 
the other, while with marvelous ease and certainty he guides it with his 
toe. 

The legitimate successor of the bow-lathe was the spring pole and 
treaddle lathe. It not only made it possible to do much larger and heavier 
work, but made both hands free to manipulate the chisel, thus affording 
more rapidity and certainty. Later a spindle was added with a spur center, 
the strap removed to a winding drum on the spindle—dispensing with the 
adjustment around each piece of work—till now necessary. Fig. 2 shows 
its general plan. This is the design of a lathe used by the writer’s great 
grandfather, who settled in the early days-of the State, near Marrieta, O. 
Many specimens of his work are still in existence, and shows that indiffer- 
ent tools were no bar to good work. Time and progressive ideas advanc- 
ing, deemed the time lost in running backward at every stroke, and sought 
a remedy. The balance wheel pitman and treadle was added with a great 

ain. 

. But as before intimated, lathes of very ordinary capacity and 
clumsy design were difficult to secure, and in strong contrast with the spirit 
manifested by the builders in those times, are the generously progressive 
builders of to-day—generous from the rivalry of competitors, progressive 
in accordance with the demands of buyers—between whom prosperity is 
reciprocal, for a customer secured and delighted, buys from no other and 
makes a success of his venture, while a maker who deceives and humbugs 
his patron loses his future custom as well as his friends. It is very gratify- 
ing to know that lathes of such excellent designs and workmanship are to 
be had at such reasonable prices. Never were the times more in harmony 
with the wishes of the apprentice or the amateur. It is the design of each to 
get along with his calling—‘' nothing succeeds like success” and the 
grand principle that underlies that accomplishment is in propitiating the 
Goddess of Fortune with worthy offerings—good tools. But the uninitiated 
is destitute of a knowledge of what goes to make up a good lathe. The 
first thing to consider is its weight—a heavy and substantial machine 
that will endure the strain resultant from work to its full capacity. It is 
desirable that the band wheel be of such weight that its momentum will 
push the spindle without falter through the varying inequalities of the 
work, the spindle large, the bearings long and well fitted all around—not 
merely the top and bottom, with means provided for adjusting when worn. 
While it is necessary that there should be no lost motion in the spindle, it 
is equally essential that a foot-lathe should be light running. Demand that 
the carriage have a good bearing upon the ways, the length, at least, equal 
to the full swing of the lathe, and that its movements be easy and free. 
While the gearing of the pinion and the rack be sufficiently close to do 
away with the most of the back lash, they should not be so close as to bot- 
tom at every tooth. If the cross slide does not swivel it should be at right 
angles with the ways of the lathe. Both spindles, live (head stock) and 
dead (tail cock), should be exactly parallel with the ways. If the live 
spindle is not it is impossible to bore work straight or to turn up face plate 
work flat. 

Its truth may be tested by taking a cut over the face plate and trying 
the plate with a straight edge. If it is concave, that end of the spindle is 
nearest you, if convex, from you. If the face plate is straight across, the 
spindle is in line withthe ways. Itis equally essential that the movement 
of the tail stock spindle should be straight with the ways. If it be out of 
true there is but one point of extension at which it will turn straight. If 
the spindle be extended beyond the point where the centers coincide, one 
end of the work will be larger than the other. If not extended so far the 
other will be the larger end—the difference in size will be twice as much as 
the centers are out of line. Another troublesome effect that an ‘* off” 
tail spindle produces, is experienced in attempting to drill a hole in chuck 
or face plate work by feeding the drill in by the tail stock. A twist drill 
will start readily, but if any considerable depth is to be bored, the angular 
travel of the tail spindle soon makes the drill bind, and increases with the 
depth. Study Fig. 3. A isa line centrally located between the ways, B the 
live spindle, C the tail spindle, D, dotted line, the travel of the tool on the 
carriage, at right angles with the ways of the lathe. The dotted lines 
behind the face plate shows the shape work would be faced to on this 
lathe, and the lines E E, indicate that work chucked to the face plate 
would be bored much larger as the tool progressed. 


Go via the Nickel Plate on July 1st, 2nd and 4th, at one fare for the round 
trip. 
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LETTERS FROM WM. G. MAG—SHOP WORK—‘*DOLLY” AND | square with the face plate. I was just as accurate in squaring the bar with 


THE WHEEL. 





There is one machine that, so far as I know, is common to all general 
machine shops, viz.; the ‘‘ big lathe.” There is a variety of them, and no 
two of those I have seen are the same size, make or design. Some were new 
and in good order, and had the appearance of having been well cared for, but 
the majority were old and covered with scars that could be attributed to 
carelessness Of the workman rather than any fault of the manufacturer. 
Others were not only old and badly used, but were a kind that never were 
any good, one ot which I shall speak of later on. One was a gap lathe, a 
sort of a make-shift for any kind of a job, but not a real good lathe for any 
kind of work, all of its better qualities being sacrificed that a big lathe 
might be made of a small one. 

I worked in a shop several years ago that had one of the worst and 
meanest big lathes I ever saw (the one just spoken of above). The only 
use I had seen it put to was that of a repository (especially the tail end of 
the bed plate) for miscellaneous shop tools, such as the “old man” and 
ratchet, belt-clamps, and all the scrap that were too good to throw away, 
but scarcely worth keeping. Almost anything could be found there from 
a pair of crippled trestles, to the last new twist-drill. 

I had not been working in that shop long, when a large gear wheel 
came in. It was rolled over by a post near the lathe, and presently the 
foreman came around where I was working and said, ‘‘ Mac, it is your 
turn torun the ‘Dolly Varden:’ (a name some admirer of Dickens had 
given to this old scrap pile, ‘ Uriah Heep’ would have been much more 
appropriate, but it was too familiarly known as ‘ Dolly Varden’ to ever 
be changed). So bore that wheel out to 8” for Smith & Co.” I was sur- 
prised when he gave me the job, saying to him that he had better give it to 
one of the older men in the shop who were acquainted with ‘‘ Dolly.” 
But he would not listen to any such argument, so thinking I could get sick 
by morning, I asked him to let me finish the job I was at and tackle the 
wheel in the morning, a proposition to which he consented. I felt 
elated over this ruse to beat the foreman, but that evening, thinking the sub- 
ject over, I concluded that this old, chestnutty scheme should be abolished ; 
therefore instead of ‘‘ playing off sick” I improved the time in formulating 
plans for the purpose of making love to ‘‘ Dolly”’ in the morning. 

I tried hard to remember her general make-up, but failed to recollect 
inything that I could at that time make use of, except that she had no 
chuck and that her face plate was very thin, consequently I might have 
trouble in truing up the wheel sidewise, owing to the springing of the face 
plate. To obviate this, and as the wheel had six arms, I would clamp it to 
the face plate in but three places, with my blocks and wedges directly 
ander the clamps. I felt well satisfied that this plan would work O. K., 
ind as I could not remember any more of her peculiarities, I dismissed the 
subject, after making a resolution that I would not lose my temper, no dif- 
ference how often ‘‘ Dolly” might mitten me before I got the wheel bored. 

In the morning I gave her a looking over and found her to consist of 
thead-stock, tail-stock, wooden bed-plate, shod on top with cast iron 
plates with raised V’s that had never been planed and a variety of com- 
pound rests that could be set at any angle desired, and then bolted fast to 
the bed-plate, or ‘‘ shears,” as they are often called. The compound rests 
with their ratchet and screw feed very closely resemble the cross-head of 
iplaner, and had to serve the same purpose on this lathe, as the car- 
‘lage does on the engine lathe of to-day. The rests were badly worn in 
he most used places, were springy—no adequate means having ever been 
provided to hold them rigid. 

One of the first things that I do when I have a job on a machine that 
{am not accustomed to working on, is to see if there are suitable tools. I 
jid so in this case and found all the tools for the ‘‘ Dolly” in good shape 
—for the blacksmith. They were all big and clumsy, hard to grind and 
neavy to carry around, so to avoid all this, I had the smith punch a 7%” 
square hole m the end of the longest tool and made a boring bar of it, by 
irilling and tapping a hole for a set screw to come down on top of a tool 
nthe 74” square hole punched by the smith. 

I want to say a few words in favor of boring bars of this kind. In the 
irst place they are cheap, one bar and a lot of small tools, taking the place 
fa cart load of big ones. The small tools for the bar are easily dressed 
ind ground, nor is there any more waste steel, for the small tools may be 
ised up very close. Tools 7” square can easily be used when only 134” 
‘ong. Of course the kind of work to be bored will determine the length 
2 tool when new. Ido not know how small work would have to be in 
order that a boring bar as described could not be profitably used. I know 
of one instance where they are used on 20” lathes. The one I saw was 
nade of 134"x34" tool steel with a square hole in the end for 54” square 
‘ool. Among the other tools used in this bar was an 8-thread chaser that 
ould be used for threading pipe fitting any size pipe larger than 2.” 
{ was told that a pipe flange could be threaded in less than half the time 
with this bar and chaser that would be required to do the same with the 
ingle point thread tool. Neither does it cost as much to make the chaser 
is it does to dress and file up the single point tools necessary to do as much 
work as the chaser. The expense of the ‘‘hot” or ‘‘master top” for cut- 
ang the chaser, is not included, but as they may also be used for other 
shop purposes, they ought not to be charged wholly to the chasers. 

If the reader will pardon the digression, we will return to ‘‘ Dolly” 
indthe wheel. I thought it would be a good idea if I could get the rest 
ket so it would bore a straight hole, before I put the wheel on. Thinking 
the foreman could assist me in this respect I called on him for information. 
He replied that there used to be some marks that would serve as a guide 
in setting the rests, but Gus, the Dutch boy, who was helping me, said that 
the man who run ‘‘ Dolly” before told him that ‘‘dem marks vas not 
30 near as a mile, vere dem bin ven she bore sthrait.”’ 

Accepting this information from Gus as being worthy of investigation, 
[ put a newly turned piston rod in the centers, and then set the rest paral- 
lel with the rod, after I had slued the tail stock around to bring the rod 


all the oder new mans ven he run ‘ Dolly Warden ?’”’ 


the face plate, and then setting the rest with the bar, as my skill permitted, 


intending to bore the wheel straight without having to alter the rest to make 


the hole as near straight as they are usually bored. The wheel was then 
rolled up onto the bed and wedged up till it was as near the center of the 
face plate as I could measure, then blocked out from the face plate the 
same distance all the way around, then clamped, as was planned the night 
before. The wedges supporting it were then knocked out, and the wheel 
was found to require but little adjusting to true it up. 

By this time the smith had the bar and tool made. I got Gus to drill 
and tap a hole in the bar to fit a set-screw that I had happened to find. 
When this was done a cut was soon started. Then Gus looked up with a 
disappointed expression on his countenance, and asked: ‘‘ Vy youdon’t 
some times stand und cuss for a haf hour efery fifteen minit dot lathe, like 
Thinking to have 
some fun myself I got him to tell me all he could remember that others had 
said about ‘‘ Dolly,”” some of which (though not pitblishable), delivered in 
his broken way, was as laughable as anything I ever listened to. 

About this time the thread gave out in the neck in the rest, and in 
consequence the feed has stopped. She had just slipped her hand out of 
the mitten, as it were, and grabbed the lines and stopped the rig before a 
fellow had time to recover his senses. 

It was then that Gus’s countenance grew radiant with the expectation 
of the explosion of a lot of stock expressions that the average machinist 
carries for such occasions. I have no doubt but that I could have done 
ample justice to ‘‘ Dolly’s” behavior on this occasion, had I let myself out, 
but I did not. I just simply exchanged the ratchet from the screw on the 
rest to that in the the tailstock, and lengthened the universal arrangement 
for operating the ratchet, and then pushed the tool through with the tail 
centre, by interposing a distance piece between the centre and end of bor- 
ing bar. I got the wheel bored and key-seated without any further trouble 
and afterward made a new nut for the screw in the rest. 

Everything went smoothly in the shop for a month or so, when another 
job came in for “ Dolly.” The foreman, after giving me some “ taffy,” gave 
me the job, to which I objected, as it was not my turn to run her. Then he 
gave me more “‘ taffy.” I thought a moment, and, considering that I had 
the mitten, I would give it back to her for all it was worth, sol said to 
the foreman that if he would give me soc. a day extra I would run 
‘‘Dolly” and under no condition except as my turn came round. This 
demand proved to be the rock on which we split, for I was soon working in 
another shop. . 

Continuing with the class of lathes used as an initial for this letter, will 
say that there is generally plenty of evidence to be found around the shop 
somewhere to prove that at least once in its life the big lathe was not big 
enough. The evidence consists in the more or less substantial means for 
the head stock to rest on when elevated to swing some job that the manu- 
facturer of the lathe never intended it for. Ido not think there was ever 
a shop built, but, about the first thing came to be done was too big to get 
in the door. This does not imply that the job can’t be done at the shop, 
for there is usually room outside. The resourcesof the management often 
compensate for the smallness of the shop or tools. It is not difficult for 
a machinist to say, ‘‘that job is too big for my machine to handle, and 
I can’t do it.” I do not say this to ridicule men of this kind; far 
from it, but every general machine shop should have afew men who believe 
they can do anything that comes along. 

These are the kind of men who exemplify the fact that we do not 
know what we can do till we try. I asked a latheman of this kind, the 
other day, if he could turn a piston rod with the piston on it, that was too 
big for his lathe to swing, without raising the head and tail-stock so the 
piston-head would swing. He replied promptly that he could, and I as 
promptly asked how he would doit. He replied as follows: 

‘¢ If the piston lacks but little of swinging, the bed may be chipped 
out to clear it, as most of the large lathes are. But suppose it lacked 2” 


‘or more, I would run both ends of the rod in steady rests, blocked up high 


enough to let the piston swing. I would put collars with set-screws on either 
side of the jaws in one of the steady’s to prevent end play. For a driver I 
would bolt an angle plate on the face plate of lathe, and have the piston 
close enough for the angle plate to strike one of the hubs, or any projection 
on the head, provision being made for sliding on the angle plate, equal to 
twice the distance. from the center of the piston, to that of the lathe. Then 
I would adjust the piston in the steady’s till it is parallel with the lathe bed, 
by running a tool along it, then get a tool elevated till it is the right 
height for the rod, and go ahead, just the same as if the work was on cen- 
ters, except I should be more careful.” 

This scheme looks so practical that I think I should adopt it if ever 
occasion require, in preference to raising the lathe heads. The motion 
would be irregular, in fact just about the same as that of a quick return 
crank shaper. M. C. Mac. 


-Niagara Falls Excursion. 


The G. A. R. Band, of Cleveland, have arranged to run an excursion to 
Niagara Falls, via the Nickel Plate, on Saturday, July 2d. Special train will 
arrive at the Falls early morning July 3d, and will reach Cleveland returning 
morning of 4th. Tickets good until July 7th, only $3.00 for the round trip. 


Cool Shade, 


Can be found at Vermillion, O., and those who wieh to attend the Camp Meet- 
ing at that place during July and August can procure excursion tickets via the 
Nickel Plate from June 21st to August 23rd at special rates. 


4th of July Excursions. 


The Nickel Plate offers its patrons one fare for the round trip. Tickets 
good going on the rst, 2nd and 4th, returning until July 6th. 


Niagara Falls, $3.00; Toronto, $4.00 
G. A. R. Band Excursion via Nickel Plate, Saturday night, July 2d. 
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GROWTH OF MECHANICAL ENGINEERING DEPARTMENT AT 
THE UNIVERSITY OF PENNSYLVANIA. 





About three years ago the University of Pennsylvania, at Philadelphia, 
gave a new impetus to its mechanical engineering department. Each year 
thereafter it outgrew its quarters, until, in ’91, it was decided to erect two 
buildings for this department, one to be partially occupied by a light and 
power station, which should also afford students the very best means of 
studying practical work. 

The illustration shows one of the buildings, the quarters of the engi- 
neering schcol proper. 

When completed this plant can not be equaled by any in this country 
for the teaching facilities it will enable this Depariment to use, as it will be 
not only a plant installed by competent engineers to do economically com- 
mercial work, but with especial care as to its usefulness as an aid to the 
instruction in mechanical engineering. 

This building is to be practically four stories high and roo by 50 feet 
on the ground. On a portion of the ground floor will be placed the 
engines and dynamos for lighting the buildings of the University. This 
plant, like the boiler plant, has been planned not only to be commercially 
a successful plant, but to give the largest amount of opportunities for the 
students to study the peculiarities and test the efficiences of the best types 
of engines and dynamos. This plant will be of 300 horse-power, and it is 
intended to install four engines driving six dynamos of various types. The 
balance of this floor, about 2,000 square feet, will be deveted to the pur- 
poses of the mechanical engineering department proper. 

On the second floor will be the remainder of the mechanical labora- 
tory—a second room 40x50 feet, in which will be installed much of the 
apparatus now in the laboratory in the College Hall. On this floor also 
will be the office of the department, three class and lecture rooms and the 
closets. 

On the floor above will be located the drawing room—a room cover- 
ing 2,000 feet of floor space—the electrical laboratory and photometric 


room, covering 1,600 feet ————— 
of floor space, one class 
room and the assistant’s 
room. On the fourth floor 
will be located the model 
room, in which will be 
placed the models of ma- 
chinery of various kinds, 
kinematical models and a 
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charge of both the mechan- 
ical and the electrical en- | 
gineering work done by the 
University of Pennsylvania. | 
There are practically two 
courses of instruction open | 
students in this work. One 
of these courses has been 
established for a number of | 
years, and is only open to 
students who have taken 
the first two years in the 
Towne Scientific School, or 
who come prepared to pass examinations on the work of these two years. 
This course extends over three years. The department has graduated 
from this course upwards of one hundred students, most of whom are act- 
ively engaged in some branch of engineering work. | 

The other course extends over four years and admits students after 
examination on the subjects usually required for admission to college. The 
studies taken in this course bear directly on the work of the engineer. At 
the end of the second year, the studies are differentiated somewhat for 
those students who desire to pay particular attention to electrical engineer- 
ing, although all students, taking either of the courses, are given a good 
working knowledge of both mechanical and electrical engineering. 





ABOUT CRUCIBLES. 





F. P. Yattaw writes in answer to ‘‘ Brass Moiders” as follows: In 
my opinion a crucible should be kept on top of the furnace or where it 
would be subjected to considerable heat for several days before using, and 
should, finally, be brought to a cherry red, mouth down, in the furnace. 
I have taken 34 heats in a 120-pound crucible treated in this way, seven- 
teen of those heats being phosphor-bronze and the remainder Ajax metal ; 
both being severe tests on a crucible’s staying qualities. They should 
never be set where a draft of cold air can strike them while cooling off. 

In answer to ‘‘ Brass Molder” I would state that all clay crucibles, 
new or old, should be gradually heated, with the mouth downwards, up to 
a red heat before charging ; and whether in the preparatory heating or in 
the subsequent firing for melting purposes, the crucible should be covered 
with the fuel, otherwise, the unequal temperature, induced by carelessness 
in this particular, will result in a ‘‘broken pot.” If clay crucibles could 
be kept constantly in use without allowing them to become cold, and sup- 
posing them to be made of the best possible material, there is no reason 
why they should not last from 15 to 20 meltings, especially if they are 
kept clean from scoria and patched now and again with fine silica sand, 
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ground coke and fire-clay. Too much care cannot be exercised in the 
kind of lifting tongs used ; if they do not fit the pot snugly the result is 
that a split occurs on account of the unequal pressure against the sides 
when the weight comes on; especially is this the case with large crucibles. | 
If continuous melting is not in order, the next best thing for saving clay 
crucibles is to keep them as hot as practicable during the, time they are not | 
in use, and in all cases let them be returned to the furnace mouth down | 
when the heat is over, so that the cooling may be effected as gradually as _ 
possible. If new clay crucibles, of the best quality, are stored in a place | 
absolutely dry, and the above directions for use strictly adhered to and 
catried out, there is no doubt of their ability to stand as long as herein | 
above stated. The best graphite crucibles should last from 20 to 35 melt- 
ings ; and, while they are less liable to fracture from sudden changes in 
temperature, it is well to observe, in some measure at least, the instruction 
given for clay ones, if best results are looked for. These remarks apply » 
to crucibles when used for brass only.—[S. Bolland, in Machinery Molders’. 
Journal. 


THE BEST MODE OF CLEANING CASTINGS. 





In fitting castings, the first thing is to get the sand off of them as soon | 
as possible. Nothing has yet been found better than the tumbling barrel _ 
for small work, but for large pieces, the slovenly vitrol vat is adhered to in 
most of the shops. There is a better and quicker way of cleaning castings 
than to pickle them a day or two in very dilute sulphuric acid, and that 
way is with the sand blast. 

Sand becomes attached to a casting by being partially melted during 
the process of casting, and while in the melted, or semi-fluid state, it is 
welded to the iron with which it comes in contact when hot. Then, in 
crder to remove the ‘‘melted on” sand, the particles must either be 
pounded until they become loosened and fall away, or they must be 
removed by dissolving away the surface of the iron, using an acid for that. 


purpose, a mixture of one part of sulphuric acid (oil of vitriol) and ten or 


twelve parts of water, being 
the mixture generally in 
use. 


. -_ —— 





The sand blast will 
clean the sand from a spot 
on a piece of iron where 

| the blast impringes, in a 
very few minutes. The 
sand blast is formed by | 
forcing fine sharp sand with 
great velocity against the 

surface to be acted upon. 

Compressed air may be: 
employed for ‘driving the 
) air, but in some cases it 
may be more economical 
} to use the steam direct for 
| driving the sand, while in 
still other cases it may cost 

less to use the steam for 

driving a steam engine, 

and then compress air by 
mechanical means to blow 
the sand-blast. 

The instrument neces- | 
sary for the application of 
the sand is nothing more or 
less than a sort of injector. 
It possesses a nozzle from 
which the stream of sand and air or steam is delivered; and backof nozzle 
is atube leading back out of the injector ata sharp angle. Through this’ 
tube the sand enters, flowing in partly by its own weight, and assisted a 
good deal by the partial vacuum formed in the sand tube by the action of 
the steam jet while passing the end of the sand pipe. The action of the 
sand blast is peculiar. The harder the substance against which it strikes, 
the greater cutting power it possesses. This may be well illustrated by 
holding the hand in a sand blast. The flesh is uninjured, while the nails 
being harder, are attacked by the sand, and would be badly injured, in a 
short time. Ifa piece of glass be held in the hand, the glass is deeply cut 
into, while the part protected by the hand is not affected in the least. The 
piece of paper gummed to the glass, or metal which is being cut, will afford 
complete protection, and will not be touched by the sand blast, while the 
harder substance is quickly cut away. 

A practical apparatus for cleaning castings by sand blast would consist 
of a tank or hopper containing sand, and for eonvenience located in the 
roof, or upper part of the foundry, at any chance, in some place where it 
would be out of the way. The sand would be led down by arubber hose, 
and the steam supply connected to the combining instrument by a flexible 
tube of rubber enclosed in an armor of steel in the form of a long spiral 
spring. 

The casting could be laid on a bench, if small, or suspended from 
a crane, if large, and the sand blast quickly and easily applied to the entire 
surface. Then the workmen will be able to regulate the distance of the 
nozzle from the work, so that places where sand is thick may be treated 
vigorously by holding the nogzle at a distance from the work, thus allowing 
the sand to spread over a large surface. —[The Tradesman. 







For the first time since the Amalgamated Association was organized 
the iron manufacturers at Pittsburgh on June 17 addressed its delegates in 
their convention advising them to accept a sweeping cut in wages for every 
iron worker represented. 
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DIRECT-ACTING ELECTRIC HOIST FOR FLAT WIRE ROPE. 








The rapid hoisting of heavy loads from deep mines by the direct appli- 
cation of the power to the reel shaft without the intervention of gearing, 
offers the most favorable conditions for the use of the electric motor in 
hoisting work. Much greater economy can be shown in the use of power 
while a high hoisting speed can be safely and easily attained, a matter of 
importance where large quantities of ore are to be handled. Gearing has 
its limits, both in speed and safety. 

Herewith is illustrated a direct-acting electric hoist using flat wire rope, 
operated by two ‘‘P. M.” type motors, one on each end of the reel shaft, 
each capable of developing 500 horse-power, or having a combined output 
of r,000 horse-power. This hoistis built by the Thomson Van Depoele 
Electric Mining Co., Boston, and is designed to raise a load of 10,000 
pounds from a depth of 2,500 feet in one minute. Of course, for hoisting 

and lowering men, or for other purposes, any desired speed can be 
obtained at the will of the operator. Lowering can be done under com- 
plete control of the motors and without the use of the brakes, if desired. 
Post brakes of a very powerful and effective type are used, being drawn 
tcgether by rods above and below the reel shaft so that all parts move in 
varallel lines, distributing the wear equally on the brake shoes and apply- 
ing the pressure at two points in each shoe equally distant from the cen- 





The extreme compactness and simplicity of this machine, as compared 
with direct-acting hoisting engines fitted with their complicated cut-off valve 
gear, will at once be noted. Only about one-half the space is occupied, as 
by steam hoists of the same capacity, insuring a great saving in buildings 
and foundations alone, while the well known economy of the electric 
motor in the use of power makes its application to direct-acting hoists 
requiring large power of the utmost importance in a commercial sense. 


SCIENTIFIC NOTES. 





Successful tests have lately been made with a new attachment for 
carding engines, an arrangement designed for the stopping of the machine. 
The shaft in the upper calender roller is in this instance prolonged a little 
beyond its bearings, and at its end is affixed a worm gear into a worm 
wheel, which is mounted on a stud attached to a bracket on the frame. 
The wheel has a pin affixed ta its surface, which engages with a lever act- 
ing upon one end of another lever, the other end of this latter lever being 
bent so as to pass under a catch on one side of the doffer lever, which 
lever is supported in working position by the catch. The effect of this 
mechanism is that if the sliver is passed through calendar rolls at a proper 
thickness the worm on the upper calendar shaft is held out of contact with 
the worm wheel. 


If the sliver is too thin or is entirely absent, the worm 
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DIRECT ELECTRIC HOIST FOR FLAT WIRE ROPE MADE BY THE THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, BOSTON. 
ter. The shoes are also pivoted at the center so as to quickly adjust them- 
selves to the faces of the brake wheels. The clutches are of the jaw type, 
that portion of the shaft upon which they sjide being hexagonal in form. | stops the engines. 

Both clutches and brakes are operated by cylinders using compressed air, Some interesting experiments are described as having recently been 
A small air compressor driven by an electric motor is placed at the center | made in Boston involving especially the remarkable processes of the forg- 
of the hoist, supplying air for this purpose. The compressor requires no | ing and tempering by electricity of obdurate metals. Among the most 
attention whatever, being automatic in its action, stopping when the press- | notable of these was the operation of melting into liquid form a bar of steel 
ure in the receiver forming its base reaches a certain point, and operates | an inch in diameter and 12” long in the brief space of 45 seconds without 
entirely independent of the hoist. Two sets of valves, actuated by hand | the temperature of the room being raised a single degree from its normal 
wheels, one for brake and one for clutch, are placed convenient to the | condition. Another operation described is that of making a steel railroad 
operator on each side of the center of the hoist, each set controlling the | spike, in this case a bar being cut into the required length, and the pieces 
brake and clutch on its side. A powerful, reliable and positive means of | passed through an electrical machine, where one end is heated, and then 
operating both clutches and brakes is thus provided, requiring practically | by means of a die a head is shaped on the heated end, the point being 


no exertion on the part of the engineer. compressed into the shape desired without being subjected to heating. 


folds into a gear and rotates the worm wheel, and thus removes the levers 
about their centers, releases the catch attached to the doffer lever, and 


The brake wheels, reels, etc., are, as will be seen, of the usual form, 
the brake wheel being keyed to the hub of the reel, which runs loose upon 
the shaft when not in clutch. The reel hubs are bushed with hard compo- 
sition, means for their thorough lubrication and easy removal being provided. 

Dial indicators, operated by worm gears on reel hubs, are attached to 
each reel, showing the position of the cage in the mine shaft, All levers 
are arranged within easy reach of the operator, so that one man can attend 
to both reels and brakes without difficulty. 


Particular attention has been | er which is used as an ob;ervatory and signal station. 


Another and not less practical mechanical application of this power was 
the forming of an auger screw, a flat bar of iron being fastened in the 
machine at two ends and heated almost instantly, and afterward twisted 
into the spiral. 


ManisTEE, Micu., although not a very large town, may justly claim 
to have a model arc-light station, the unique feature of it being a tall tow- 


The peculiar- 


given to the motors, so that all adjustments can be quickly and easily made | topography of the town enables the superintendent of the lighting plant to 


and access had to all parts. 


They are mounted on heavy bed plates, also | observe from the signal tower whether the lighting circuits are operating 


used for the two bearings at each end of the reel shaft. A rheostat of | properly, since almost any street lamp can be readily identified from this 


ample capacity is provided for obtaining the slower speeds, resistance being | elevation. 


thrown in or cut out by means of a controller and lever for operating. 
reversing switch and lever for lowering is also provided. 


Besides, it is possible to communicate with the employes in 


A | different parts of the town by flashing signals from an arc lamp on the 


summit of the tower. 
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A SET OF FINE TOOLS. 


BY WM. HARRISON. 


[Let not the reader whose taste does not run to that which diverts as well 
as instructs the miads, aad who shuns fiction ae unprofitable stuff, think that 
he will violate his custom by perusing Mr. Harrison’s paper. It is essentially 
trae, and those wh» skip it will miss a narrative that substantiates the saying 
that “ Truth is strauger than fiction.”—Ep.] 





RECAPITULATION. 


Charles C. Adams, a mechanical engiueer and instructor in a technical 
school, is rednced by sickness and his bad financial management, to distress. 
While iu these straitened circumstances, a gentlemen, calling himself John 
W. Ellis, visited him and gave him employment. The work war to make from 
certain drawings a set of tools, which, Mr. Ellis explained, were to be used in 
constructing the model of a very important invention. There was to be 
abs lute secrecy. Five hundred dollars were paid down, aud as much more 
when the work was finished. The job took about aweek. Ellis set the price 
himeelf, and the reasons he gave for paying somuch satisfied the maker. 

Mr. Adams now had not only sufficient funds to relieve the distress of 
himself and parents, but was able to develop an invention of his own. He was 
a most prolific inventor, but only this one patent was commercially valuable. 
He went ahead with it and in a short time became wealthy. The strain of pro- 
viding a competence for himeelf and perents being now eased, he devoted his 
attention toa young lady, Mies Ludlow, whose hand he asked in marriage. 
The lady herself was quite willing, but the father was in no haste to accord his 
consent. On the occasion of the interview between Mr. Adams and Mr. Lud- 
low, on the subject, which it was expected would be final, the latter produced 
a pair of long forceps, which had been left behind by a burglar who raided a 
neighbor’s house, and showed the astonished young inventor and manufact- 
urer the name of “C. C. Adams, Detroit, Mich,” stamped in the steel. There 
was no doubt that the instrument was one of the set made for the alleged pur- 
pose of constructing a model, nor that Mr. Adams had, instead of handing the 
blacksmith the stamps furnished him for this purpose by Mr. Ellis, substituted 
his own for them unwittingly, with the result that his name was on every 
piece of a large kit of unusually fine and dangerous burglars’ tools. He is in 
an uncomfortable position and can not make Mr. Ludlow believe in his inno- 
cence. When suffering the worst from the unfortunate dilemma, he is sud- 
denly introduced to Mr. Ellis, at a party at the Brunswicke, as S. V. Ashton. 
He has an interview with Mr. Ashton and one Mr Belliknap, and is quite well 
satisfied that the former is straight, notwithstanding the evidence against him. 
With an ingenious excuse, he gets a promise from Ashton to bring the tools to 
his office, and goes home much relieved. But when the time comes for deliv- 
ering them he receives a letter that every one has been stolen. 





It was Thursday evening, and the principal street of the beautiful 
metropolis of the Wolverine State was lined with people out on dress parade 
and for recreation. There were the fairly well-to-do middle class of busi- 
ness people, artisans and clerks, while the extremes—the poor and the rich 
—were properly represented, from the shabby-genteel who endeavored to 
hide their rags by artificial methods, the plain, unpretentious poor, and 
the swarthy sons of Italy and of Poland just landed, to the proud and dis- 
dainful plutocrats with their shining liveries, and that class, too numerous 
in this country, who toil not, neither possess any tangible property, but 
are always dapper, well supplied with funds and floating in the scciety of the 
opulent. 

To the latter classification belonged two young men who came jaunti- 
ly down the street, watching the carriages attentively, and saluting, with 
Chesterfieldian politeness, every one who gave them the least chance. 
When they reached that part of the city where the better retail establishments 
end and the wholesale and nondescript business places commence, they 
turned off on a side street and walked rapidly in the direction of the depot. 
Entering a building which had once furnished quarters for an immense 
jobbing house, but which had, in the shifting of business centers common 
to all rapidly developing cities, become the habitation of a miscellaneous 
class of tenants, they ascended the Stairs to the fourth floor and entered, 
from a dark and battered hall, a back door with no number or sign thereon. 
They passed through a small room into one of goodly size, which had the 
appearance of being a kind of store room. There were boxes and pack- 
ages of paper onshelves, and in one corner wasa closed cabinet. Onacom- 
mon kitchen table sat a dirty lamp, which was at once lighted. 

‘* Fill up,” said the taller individual, as he tossed a bag of tobacco to 
his companion, ‘‘ we might as well take a whiff while we give the scheme 
the finishing broil.” They filled their corn cob pipes and sat down. 

‘* T must not fail to get that kit of tools, oras many of them as are left, 
over to Adams,” said one of them, who will be recognized as John W. 
Ellis, alias Sylvanus V. Ashton. 

‘‘T wonder what he wants them for,” replied Mr. Bellknap, fixing his 
black eyes on his companion. ‘‘ Wouldn’t his suspicion be aroused if he 
should show them to some one else? Surely no one but himself could be 
mistaken in them. They were peculiar, I know, and might not be 
detected, but I would send but one—and that the most simple one I 
could find.” While he was talking he reached in a drawer, drew forth a 
small pair of pincers, and laid them on the table. Mr. Ellis picked up 
the instrument and toyed with it, occasionally examining some part of it 
indifferently. 

‘‘ Adams takes every one in good faith,” he said. ‘I am entirely 
satisfied that he told the exact truth, but I shall take them over, anyhow, and 
see what he will do. It is fortunate he asked for them, because we could 
have mo good reason to call there and cultivate him as we must to make 
the engraving scheme work, without some such matter between us.” 

He stopped whirling the little instrument on his finger, and, holding 
it close to the light, scrutinized a certain spot sharply. Then he laid it 
down and went to a drawer in the cabinet and took something out. Hold- 
ing it to the lamp he examined it carefully. There was at first a puzzled 
expression on his face, which quickly gave way to one exceedingly felicit- 
ous. He stepped up behind Mr. Bellknap and delivered a slap on the 
back which sent him sprawling on the table. a 

An angry oath escaped the lips of the prostrate man, as he sprang to 
his feet and made a lunge at Mr, Ellis. They clinched, and there was a 
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a 


lively scuffle for a few moments, when Mr. Ellis called upon his antagonist 


to desist, promising to explain the cause of the assault. They sat down 
and Mr. Ellis placed the pincers before Mr. Bellknap and said, ‘‘ Read 
that.” ; 

‘‘ Great ——! ” exclaimed he of the black, beady eyes. 
that have happened P ” 

‘‘ He got the stamps mixed, and put his name on them instead of the 
fictitious one I gave him the stencils for. He has found it out and now 
wants to get them back. Not quite so easy, my boy, not quite so easy! 
Lets see how bad you want them. Wouldn’t be surprised, Harry, if this 
was the biggest streak of luck we’ve struck yet.” 

‘¢ But how will he know that they are likely to prove mischievous 
without suspecting their true use? I can’t see the point.” 

‘*T couldn’t at first, but after putting two and two together it came 
very clear. Michigan Jimmy lost a pair of the forceps belonging with the 
kit in Slocum’s big house on Lafayette avenue, some time ago. Slocum 
saw the name, ‘C. C. Adams, M. E., Detroit, Mich.,’ on it, and knowing 
there was no other such a person in town but the inventor and professor 
who was courting Miss Ludlow, ‘he went to the girl’s father with it. That’s 
how Charlie found out what kind of a trade the tools were made to 
work at.”’ 

‘*T se-e-e,” said the beady-eyed man, winking and drawing out his 
words in such a way as to express how deeply he penetrated it, and how 
much more there was to see in it than could be appreciated in a moment. 

‘¢On the strength of this discovery, I think,” said Mr. Ellis, ‘‘ that 
we can cause our lionized friend to exchange for experience his money and 
—his intended. You, Harry, may have the money, or a good share of it, 
while I will take the znfended. I fancy she cares none too much for hin, 
aud by getting the young man and his cash separated, and in the meantime 
cultivating Ludlow, I see no reason why it may not be your humble serv- 
ant that will help Si Ludlow’s daughter spend her father’s money, instead of 
Charley Adams. The first step is to write a letter to Adams and give some 
reason why the promise to send him part of the tools cannot be carried 
out. Then, for the plot.” 

John W. Ellis, alias Sylvanus V. Ashton, took out some stationary 
and wrote a note very liesurely. Then, putting it in an envelope and 
stamping it, he, accompanied by his companion, descended the rickety 
stairs and deposited it in the first letter box. 

‘¢ Now, Harry,” said the individual of the dual names, ‘‘ let us lose 
not a moment’s time in getting over the river to Windsor. There’ll be work 


‘¢ How could 


‘—sharp, nervy work—for the next few days.” 


(To be continued.) 


MACHINE SHOP NOTES. 





The rule that the top of the jaws of a vise should be placed just the 
height of the elbow is wrong. No filer with a practice that gets economical 
results can file with his body erect and his arm approximately pendant from 
the shoulder. On the contrary, he should place his right foot well aback 
to brace himself, face partly to the right, and keep his left foot forward 
under his weight. The file handle at the start should be about four inches 
below the shoulder, about six inches nearer the vise than the shoulder, and 
near the breast. The right thumb should lie straight forward on the file 
handle, the end of this handle should press back into the hollow of the 
palm and the fingers should grasp it from the under side. The palm at the 
joint of the left thumb should lie upon the point of the file and the tips of 
the first andsecond fingers should grasp it from beneath, while the thumb 
extends idly beyond. The elbows should be kept near the body and the 
file near its point be laid on the work. Then the whole body should be 
swung forward and a heavy pressure placed on the file before it is moved. 
Next, with the body as rigid as possible the file is forced forward by the arms 
alone, for the effective filer strikes out from the shoulder, and the whole at- 
tention is directed to keeping it from taking a rocking motion. When the 
whole length of the file has been in operation over the piece, the body 1s 
quickly taken back to the original position and then the file is recovered by 
a quick action of both arms. A fourteen-inch file is long enough for all 
day and all week work. Ihave seen Germans, however, use a longer file 
and take astep forward in cutting with it, but am satisfied that less work's 
thus done at a greater expenditure of strength. The vise should be just 
high enough to place the file level on the work naturally. I like to file a 
piece about five incher higher than my elbow. 

* * *K 

Prof. Tyndall has demonstrated that it is natural attraction, presuma- 
bly akin to the capillary attraction, that holds two parallel surface plates to- 
gether when they are rubbed in contact and that it is not atmospheric 
pressure as was supposed. In my experience I have noticed that a hard 
steel plug guage will with no great pressure sometimes weld itself at one 
spot within a ring gage it tightly fits and so perfectly that it cannot be re- 
moved without destroying it asa gage. ‘This often occurs with softer 
metals, and there are facts which indicate that two pieces of the same metal 
unite together if they are perfectly clean, parallel and metallic when they 
are connected and subjected to pressure. 

*K * * 

Being of an experimental bent of mind I recently made two boxes for 
a counter-shaft and lined the journals with paper board. The way I did it 
was thus :—but it is thought that this method can be improved on. The 
boxes were bored out three-eighths of an inch larger than the shaft and then 
the paper ‘‘trunk-board,” three-sixteenths of an inch thick, was cut of a 
size to be the length of the boxes in one dimension and in the other dimen- 
sion, when bent to a cylinder, to abut tightly end to end. These linings 
had been saturated in linseed oil and thoroughly dried. They were not 
very practical to ream, but at last satisfactory holes were made. In ust, 
under a heavy belt pressure, these boxes seem to me to be excellent; and 
as far as I am able to judge in the few months they have been in use they 
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have every good quality of Babbitt metals and are free from the viscous 
drag peculiar to these alloys. a 

Nitro-chloric acid will recut files in about thirty seconds, but they will 
be good for nothing. After many experiments it is believed that a resusci- 
tated file is of a very dubious economy. New files stand behind the repu- 
tations of their makers, and they will try to make them well. No one is 
responsible for a recut file. ‘ ‘ 

Soft open-hearth machinery-steel ‘‘ water-polishes ” better than wrought 
iron. Do all machinists know that a sharp, stiff, square-nosed tool, if kept 
wet at the point with water in which is dissolved enough sal soda to prevent 
rust, will finish a shaft or stud rounder, smoother, brighter, cheaper and 
better than can be filed? If they do not, and they don’t act as if they did, 
a trip to the shops in Massachusetts where cotton and woolen machinery is 
made will convince them very quickly. 


When the new tool maker was given his first job, he collected the 
forgings and other stock and laid them out on his bench which he had 
previously covered with heavy brown paper. He then took the drawing 
and spread that out on the bench, and then he got up a stool and put his 
heels up on arung. Then he put his elbows on the bench, his chin on his 
palms and looked at the layout for nearly two hours. The only signs of 
life that he made in all that time was to write a few remarks away over in 
one corner of the bench paper. If Mr. McCash hadn’t been so surprised 
he would have discharged him before he had made a stroke. When, how- 
_ ever, that toolmaker began to make that jig it seemed to grow both day and 
night, but no one saw the man exert himself very much. He stood over a 
lathe, planer, or at his vise so calm, clean and dignified that no one could 
venture to ask him a question; but when the tool was done it was just 
ais all things and it had cost less than even Mr. McCash thought it 
should. 

Mr. McCash gave Jack Swifter a similar job the same time the new 
man started in and Jack would have got it done about four days sooner, but 
an accident occurred on the planer which necessitated the entire remaking 
of the body of the tool, so Jack was a week behind. Method is not all, 
but it helps. 

* * * 

If a shop has been running a long while a great many experiments 

may be demonstrated by judicious selections from the scrap-heaps, 


* * * 


The spirits of turpentine, as illustrated in the drilling of glass where it 
absorbs all the heat and thus prevents local expansion and consequently 
the cracking of the brittle fabric, indicates that ‘its affinity for heat is very 
great. This is more strikingly illustrated with a few pounds of old- 
fashioned gunpowder, which may be covered with spirits of turpentine, 
that liquid set afire and be entirely consumed and the flame will die out 
without heating the gunpowder to ignition. Perhaps this greed of turpen- 
line for heat might be put to advantage in hardening steel. I would sug- 
gest the limited addition of it to the oil quenching bath, and the combin- 
ing of it with cyanide potassium in a sort of emulsion or soapy liquid. It 
is so inflammable that it cannot be used pure. This application is entirely 
speculative. 

* * x 

There isa popular misapprehension as to the hardness of glass. It is 
softer than hard steel and much softer than corundum (emery), so don’t 
tell any one to make a tool ‘‘ glass-hard ” for a file scratches a window and 
a hard flat drill will (with spirits of turpentine) drill glass aftera fashion. 

* * xX 

Files that have been used on iron or steel will not cut brass or any of 

the other copper alloys at all to advantage. 


x *K * 


Of course a large or long sheet metal blank cannot be p/umped through 
a die when both punch and die are flat and parallel-faced without straining 
everything and taking unnecessary power. If, however, the punch be 
‘‘ sheared” to cut the middle of the blank first and finish at the corners or 
ends, the blank will be crooked and larger than the die; but if the die be 
sheared so as to be highest in the middle and lowest at the corners or ends, 
and the punch be left flat, the blank will be flat and of the proper size. 
Shear the die if possible, but if ghe punch must be sheared let it cut at the 
ends or corners first. The thickness of the blank is shear enough ordin- 
arily but don’t let it begin at a corners so as to form an acurate angle, but 
let the punch or die be flat back from the corners or ends about two thick- 
nesses of the blank at least. : : | 

Large ratchet teeth from a solid blank may be sawed out in two cuts 
with more economy in time than by one cut of one cutter. Besides, the 
resistance of a saw will not strain the web of the wheel like that required 
to oppose the stress from a wide milling cutter.—[A. D. Pentz, in En- 
gineering Magazine. 


The Drying Up of the Globe. 


Another essential cause of increase of dry land that might be added is 
the decrease of the ocean itself in consequence of infiltrations of water 
through the crust of the earth, which is a kind of porous mass, into which 
the liquid element percolates by innumerable fissures, taking possession of 
the depths and directing itself slowly toward the center, as the internal fire 
diminishes and the crusts crack openin consequence. It is understood that 
the activity of volcanoes and many earthquakes is largely due to this inev- 
itable penetration of the water, which internal heat transforms into vapor 
under pressure. Some geologists think that the primitive ocean has al- 
ready diminished in this way one-fiftieth of its volume. 

The water is all destined to disappear from the surface of the globe by 
being absorbed by the subterranean rocks, with which it will form chem- 


ical combinations. The heavenly spheres exhibit sufficiently striking 
examples of such an evolution. The planet Mars shows what will become 
of the earth in some thousands of centuries. Its seas are only shallow 
Mediterraneans of less surface than the continents, and these do not appear 
to be very high ; and in the appearnce of the moon, all cracked and dried 
up, we have a view of the final state of the earth—for the abserption of 
the water by the solid necleus wtll be followed by that of the atmosphere. — 
[From The Wasts and Gain of the Dry Land, in the Popular Science 
Monthly for July. 


The New Safety Car Coupler Adopted by the Railways. 


In October, 1890, the Committee on Safety Appliances recommended 
the adoption of the Master Car Builders’ type of coupler as the standard of 
its members. Out of 50 companies voting but two dissented, so it may be 
said that in 1890 this coupler was recognized by the railroad companies of 
this country, as their standard, so far as this could be done by their organ- 
ized action. From statistics recently obtained by this Association we have 
reason to believe that couplers of the Master Car Builders’ type have now 
been applied to 200,000 cars, or about one-fifth of the freight cars in service, 
and also to 25,000 cars now under contract. From what is here stated it 
will be seen that the railroad companies, through ‘their technical officials, 
have devised a type of coupler which does not require the introduction of 
body or limb between the cars in the process of coupling or uncoupling. 
The device is manipulated by a rod, one end of which projects beyond the 
car body in such a position that it can be safely handled even by a person 
unaccustomed to its use. The cost of standard couplers, for the 900,000 
cars now equipped with Jink-and-pin couplers, will not be far from $25,000, - 
ooo.—[H. S. Haines, in North American Review, for July. 


The Lowest ‘ 
Excursion rates to New York will be offered by Nickel Plate agents on July 
5th, 6th and 7th, account Christian Endeavor Convention. Liberal returning 
limits on tickets. 


The Opportunity of a Life Time. ; 
Those who wish to visit New York and vicinity should not fail to consult 
Nickel Plate agents. Tickets on sale July sth, 6th and 7th at remarkably low 
rates. 


G. A. R. Band Excursion to Niagara Falls 
Via the Nickel Plate, Saturday July 2d. Train leaves Lorain St., 10:00 P. mM; 
Pearl St.,, 10:10 P. M.; Cleveland Depot, 11:00 P. M,; Wileon Ave., 11:10 P.M; 
Madison Ave., 11:15 Pp. M.; Euclid Ave, 11:20 P. M. $300 for the round trip. 
Toronto $1.00 extra. Tickets good returning until July 7th, inclusive. 

For tickets call on KE. R. Hull & Dutton, Ontario St.; Co-Operative Clothing 
Co., Ontorio St; The Larwood & Dav Co., 259 Superior St.; U. Crow, 50 On- 
tarlo St.; M. Rodgers. 18 Chestnut St ; H. Plack, Rickard’e Music Store, Arcade}; 
Brainard & Co., The Lennox; I. Abrams, 391 Superior St; Browne & Thomp- 
son, City agents, 224 Bank St, or at depots. 


 Taxe the Nickel Plate Excursion for Niagara Falle, Saturday night, July 
ad. Pes leaves Cleveland Depot 11:00 Pp. M. Special train with sleepers. 
Only $3 00. 


Independence Day. 


One fare for the round trip between all stations on the Nickel Plate on 
July 1,2 and 4. Tickets good until July 6th. 


July 1, 2 and 4. 


The Nickel Plate will sell excnreion tickets to all stations at one fare for 
the round trip, good returning until the 6th. 


Camp Meetings at Vermillion, O. 


Excursion tickets on eale via the Nickel Plate from June 21st to August 
23rd at very low rates. Tickets good returning until August 26th. 








OR SALEH—Small machine shopand foun- 
dry, Jobbing and repair trade estab- 
lished. Wishing to give entire attention to 
‘manufacturing, will sell a 
any or all the tools as desired. Chapman 
Portable Forge Works, White Pigeon, Mich. 


Founded by Mathew Carcy 178s. 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers & Importers, 
810 Walnut St., Philadelphia. 


@® Our New and Revised Catalogue of Prac- 
tical and Scientific Books, 88 pages, 8vo., and 
our other Catalogues and Circulars, the whole 
covering every branch of Science, applied to 
the Arts, sent free of postage to anyone in any 
part of the world whowillfurnish his address. 





Brick Machinery. 


RICK CARS, 48 Styles, of new and im- 
y aPadibers patterns. Walworth Run Foundry 
Co., Cleveland, O. 


Wanted. 


NGINEERS or those familiar with steam 

wanted for the HINE ELIMINATOR (see 

advertisement). Address Hine Eliminator 
Co., 108 Liberty St., New York. 


EE AE AEE EE a a 
Dore wanted, for the Globe Automatic 
Injectors, also for Globe Double Glen 

Sight Feed Lubricator. Sent on trial to re- 
sponsible parties. For particulars, address, 

Castings. _ C. E. McCombs, 10 S. Water St., Cleveland, O. 
NN 


GENTS for ‘ Loetzer’s Hand-Book of 
Practical Rules and Tables for Machin- 
ists,’’ on lathe screw cutting, figuring speed, 
setting valves, finding horse power, etc., etc. 


| Especially written for mechanics not tech- 
IGH grade stove plateand light gray iron | nically educated. Price,cloth binding 50 cts. ; 


castings. The Walworth Run Foundry as aces 
Co., 897-899 Empress St., Cleveland, O. | ae aaa 75 cts. Address C. E. Loetzer, 
oe 


= £» DEIN DS. 


M.D. & L. L. LECCETT, 
Attorneys at Patent Law. 


Patents obtained in the United States 
im Poregin countries, — 








Rubber Stamps and Type. 


AYLOR BROS. & CO., Cleveland, O., man- 
ufacturers of Rubber Stamps, Type and 
Figures, Seals, Stencils, Steel Stamps, etc. 
Circular free. Taylor Bros. & Co., 82 Superior 
st. (Atwater Block), Cleveland. Take elevator. 





ASTINGS for small and medium-sized | 
vertical a Humphery’s Foundry, 
Bellefontaine, Ohio. 
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“> FOUINDIRYSSS= 
TELEPHONE 25239 

40° SHERIFF ST.CLEVELAND.C. 
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Buyers’ Department. | eagegan 


A CLASSIFIED LIST OF MANUFACTUBERS OF AND 
DEALERS IN MACHINERY AND SUPPLIES. 


Machinery. Gear Cutting. 


BAS Machine Shop, 63 to 69 South 

Water street, near N. Y. P. & O Depot. (SEA CUTTING, Gear Cutting Machine 
Mill Machinery of every description. Tele- Ready made and made to order. Sead 
phone 1123, Cleveland, O. fifteen cents for our ‘Gear Book for 1892." 


OLL, WM., Mfr. of Light Machinery and | Lexington Gear Works Lexington, Mass. 
Metal Patterns. 57 Center st., Cl’vi’d, O. |. 


NHAFTING STRAIGTENERS, 











Machinists’ Supplies. 





J. H. Wells, Tampa, Fla. 
ee es ae cee ieee aetna eee EWEN \ WwW. CARD & CO., manufacturers of fine 
K agsist inventors to develop their in- e goods, Taps, Dies and Plate. S.A.Smith, 
ventions Brass, Copper, Steel and ! 23 50 Canal 8t., Chicago, Western Agent. 


lion work. Union Machine & Electric Co., 
C'eveland, O. Boiler Makers’ Tools. 


Boiler Cleaner. 





SOBMOook:k oF 





eee eee ee RED. A. RICH, 23 So. Canal 8t., Chicago, 
bed OW to Keep Boilers Clean,'’ is the title i Ill. All kinds of Boiler Makers’ small 
of a opage book mailed free by | tools, expanders, etc. 
Jas. Q. Hotch cias. 120 Liberty St., N. Y¥. _ ” o 
Flue Welding. For Sale and Business Opportunities. 2 





FIX’S SONS’ Steam Flue Welding Works. 
S. Dealers in new and second-hand boiler Ho? SALE—&light dynamo, with lamps or 


i can be used as motor. Send stamp for 
pues: eet: Leonard and Winter Sts., Cleve- particulars. A. HILL. Meadvil'e, Pa. 


7 


bake <ncheted 
Open the entire year. Pledear rt a coh paeapr eee we mcheras, 2 practical Gaftsman o | 
; +2 veara experience. v ; i 
Hee reader of the Scientific Machinist should ttention pals 5 teasone. by all. Ree ee ee ee ee 


have a copy of our new TOOL Catalogue. A M7. CATON, Manager, 90 Euclid Ave., Cleveland, Ohio. 
most complete book of 704 pages, bound handsome- ESTABLISHED 1367. 
sent express paid on receipt of $1.00 to any part of 
the world. Money paid for book will be refunded Works and office: 
0 1500 Pennsylvania Ave 
L As a book of reference, information, etc., every 
0 O person having occasion to use Tools should owna 
Cc 





THE 








Chi in cloth d ood paper. Book will be f 
fae rare ee ie tononeer ate ae E. Harrington, Son &Co., 
T 
A with the first order amounting to $10.00 or over. 
Philadelphia, Pa. 
copy, even if they do not purchase their supplies | 


Lathes, Planers, Drill Presses, etc. 











U from us. | hasta ieee aaa 
L E MONTGO Mi ERY & CO., | Dose ee ee 
OF Mechanics’ Tools and Supplies, FOR 


Repisice Tellers con {05 Fulton St., BEARINGS, SOLDERING IRONS, COMMUTATOR SEGMENTS, BRUSHES, 


/ 8 9 2. taining Money and or any place where wear is rapid, use only, 


Stamps. NEW YORK CITY. | oR PEERED COPPER. 


made without alloys or blowholes. Three times the wear guaranteed. 


ELECTRIC LIGHTING APPARATUS| Eureka Tempered Copper Co. 


FOR 


—— 




























ARC AND INCANDESCENCE ELECTRIC LICHTING, oa pape Lhe aia THe uae ONLss 
A ; : \ incinnati ars 
Brush Electric Plating Machines, Arc Lamps, Brush Electric | Hamilton 5" a VANDUZEN PAT. L, PUL. OILER 
and ay | Sams PITT cores "allele 9 £04 wocks ith 
Motors, Ete., Ete. Dayton Trains (os ini each.’ Send Price and “TRY ONE. 
Railroad and \ seul Ontalesees fren. Samthes this } sper 
Th Brush Eleetrie Com an is Sleeping Cars MS The VANDUZEN & TIFT CO.Cincinnatl,0. CAA 
the on 
e D y; only The Night WATER FRONTS Near NEWBURGH-ON-Hcp- 
CLEVELAND OHIO. Line Trains ing, suitable for Houndes Rene edjoin: 
Running between | Lumber Yards, or any large business demaud, 


Valve - Oléine. c yards of brick-tempering sand an‘ 


Safety Chicago, | molding sand. Also villa sites unsurpassed 
BOX 279, Vestibuled St. Louis, | Whole moperty for sale—a bargain—be 1 Exec. 
675° FIRE TESTS. Trains, On Toledo | Store of the Estate. 

WHITE PIGEON. MICH. ith 
N ASTER MECHAN- with : 

L¥i ICS, Purchasing A ——MANUFACTURE— Dining Cars, Detroit. 


Double treadle and | between Farth, Chair Car DEAN'S P ATENT ADJUS TABLE 


clutch Emery @rinder | Cincinnati, between 
and polisher. Friction | Indianapolis Cincinnati T-Squares 
BEST 


Clutches for foot and 
T-SQUARE 


hand power machines, | and and 
Right or clutches for | Chicago. Keokuk. 

LIMITED. MAD E. | 
Agents Wanted. 
For sale by dealers in all the principal! 


F sea 
sale to manufacturers. 

to make it proof against the great heat tog ; 

hich it is subjected, and 1s therefore a 
PERFECT Lubricator where products of§ 
lower grade and fire tests pass off at once; S 
leav ing the parts subject to wear, or greatly “A i‘. ti : 
increasing the consumption of oil. . a 2\ 

‘-Valve-Oleine”’ is product in the highest 
state of filtration, is of the greatest viscos- § rEgN cities. Circulars on application. To any 
ity, is entirely free from all sens, nag ab person acndin eddteae with ao ile ny 
solutely non-corrosive, and witheut doubt stamps we will mail our descripti . 
the finest and most thoroughly reliable FORREST SILVER BRONZE PACKING ; Pp ve. cata. 

: Cylinder Lubricant now on the market, and logue together with one of our special ‘PAD 


and PHILIP VERPLANCK, Yonkers, N Y 


Pullman’ Cincinnati, | ing river, freight and rail ini 
'f | Chapman Portable Forge Wks., | Perfeciea Finest Cincinnati, | Seater. gv nd, aeoad facie 






gents, Engineers and Prac- 
tical Builders of costly, 
team plants, locomotives, 
etc. will be pleased to know 
that a Lubricant is now f 
produced of such extra-§ 
ordinary high fire test as § 














A line of Portable 
Forges and blowers | £°0. McCORMICK, General Passenger & T'c’t Agt. 

Sl ong I era eee oN VOG Bask. a ARNEL YoU want 

more than products of lower tests 


at epecial introduc- 
} stuffing box without 
eat is not only the best but the most . 


tion prices. CINCINNATI, 90. 
) disconnecting. WH. MM. MONROE, 
economical lubricant. 


Steam,air and water- 
anufacture and sale controlled exclu 


tight without theaid SOLICITOR & COUNSELLOR, City Hall. E. L. DEANE, Sole Manufacturer, 
irate of soft packing un- Room 315. Holyoke. Mass. 






TME 





Reliance Oil & Grease Co., 


Cleveland, O. 





steam 
FROM (-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and of 
great atrengt . 
: I bh S neh nn Saath Stronger and more durable than iron forgings In any pe- 
Yj does not bind, eco- sition, or for any service whatever. 
60,000 CRANK SHAFTS and 50,00 GEAR WHEELS of 
AGENTS WANTED EVE RY WHER E. 


pressure and piston 
nomical, guaranteed 
Fr to outlast all other this steel, now running, prove this. 
Write for FULL PARTIC 
f 


velocity. Automatic, 

I packing. Used by Croseh ‘ads, Rockers, Piston-Heads, etc., for Locomotives. 

ULARS and the largest Iron STEEL CASTINGS of every description. 
f large line of Works, Steamships and Electric Light Compan- Send forcirculars and prices to 
“REE. ies for years all over the world. Agents Wanted 
ics for years all over the wo CHESTER STEEL CASTINGS 6O., 
No. 115 Liberty st., NEW YORK WQRKS: } OFFICE: 
berty St., NEW YORK. CHESTER, PA.$ 407 LIBERTY ST. PHILADELPHIA, PA. 


admits of excessive 
vibrations, lashing 
and crowding of rod 
| 
es an 
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Route. 
Megant Recliniag Chair Cars (seats free) on Day 
Trains, 


Direct line from Sandusky and all points East 
o Indianapolis ry City, Peoris: St. Louis, 
ety City, Omaha, enver, Portland and San 

cisco, 


The only line which takes you th h th 
reat Gas and Oil fields of Indiana and Obie 


Direct connections in Union Depots at all 
wints, Through tickets and baggage checked to 
ny points in United States or a, 


For further particulars call on or address 
1.C. PARKER, Cc. F. DALY, 
Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Lous R’y. 


BIC FOUR ROUTE. 


Effective Jan. 25. Depart. 
No. 17 South Western Limited..... ....% 4 20a m 
No. 3 Columbus, Cin. & Ind. Ex...... 7 20am 
No. 23 Wellington Accomodation..... 615 am 


No. 7 Columbus & Cincinnati Ex....% 1150a m 
No. 5 Indianapolis & St. Louis Ex...* 12 10 pm 
No. 27 Columbus Accomodation........ 400pm 
No. 9 Col., Cin. & Ind. Ex................. *8i5pm 


Arrive. 
No. §Cin., Col. & Ind. Ex.................% 730a m 
No. 26 Galion Accomodation............. 930am 
No.12 Col. & Cin. Express.............% 230 pm 
No. 10 Indianapolis & St Louis Ex...” 205 p m 
No. 24 Wellington Accomodation...... 640 pm 
No. 2Columbus, Cin. & Ind. Ex...... 745 pm 


No. 18 South Western Limited......... *1r20am 
Nos. 3, 7,9 and 17 will run to Cincinnati via 
Columbus. No. 9, leaving at 815 p. m., will 
have sleeper for Cincinnati and Indianapolis. 
Departures from South Water Street station 
five minutes later and arrivals five minutes 
earlier than above. 
No. 12, 17 and 18 do not stop at South Water 
Street. 
"Daily; all trains daily except Sunday. 
CITY TICKET OFFICE, 173 SupERIOR Sr. 


1S @GASOLINE ENGINES 


(ATIONARY and PORTABLE. All Sizes. 


. . 
Dwarfs in Size, but 
. *. * 

» Giants in Strength. 
Game EXXpense one cent an 
m hour per horse power 
mand requires but litt! 
mattention torun them 
@ Every Engine 
ey Guaranteed, Full 
particulars free by niin.) 
Mention this paper 


——<——== VAN DUZE:! 
S & GASOLINE ENGINE CO. Cincinnati, 0. 













‘KEY-SEAT SETTING GAUGE 
NT UNIVERSAL SCREW-CUTTING CENTER 


ryme «co TWIST DRILL GAUGE 


Achinists tools. E. BOSTON, MASS. Send for LISTS 


VAN DUZEN’S Se PUMP 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order, 
. Always ready.All brass. Every Pump 
= Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
al 

3 

3 















For full information write to 


The VAN DUZEN & TIFT CO. 


(PUMP DEPARTMENT) 
CINCINNATI, O, 


Beas! 
iin Ps 

| hour. Prices $7 and upwards, 
| 
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SIT AKAETT’S 


NE:TOOLS:: 


‘. S. STARRETT, ~ 





_ Skilled mechanics 








prefer them. . . Live 








dealers sell them... 






Send for Catalogue. 





ATHOL, MASS., U. S. A. 


SOLID VESTIBULED TRAINS 


Through without change f£: om 


_[ LEXINGTON. 
CHATTANOOGA. 
BIRMINGHAM. 

CINCINNATI! | wEW ORLEANS. 

MACON. 

JACKSONVILLE, FLA. 

ST. AUCUSTINE. 


| KNOXVILLE. 








HOT SPRINCS. 
ASHEVILLE. 
SPARTANBURC. 
COLUMBIA. 

, CHARLESTON. 


The Queen & Crescent Route is 
Shortest and Quickest to al] of the 
above points. Through Sleeping 
Cars also run trom 


{ JACKSON. 
Chattanooga to areas 


Shortest Line 
to 





SHREVEPORT. 


Personally conducted Excur- 
sions to California every two weeks. 
For particulars address, 


D. MILLER, D. G. EDWARDS, 
TRAFFIC MOR., G. P. & T. A. 


CINCINNATI, O. 


REFRESHING RETREATS. 


Summer months are fast approaching and 
now is the time that excursionists, pleasure- 
seekers and sportsmen should figure out a 
route for their summer vacation. In doing 
so, the delightfully cool summer and fishin 
resorts located along the Wisconsin Centra 
Lines come vividly to view, among which are 
Fox Lake, Ill., Lake Villa, Tll., Mukwonago, 
Waukesha, Cedar Lake, Neenah, Waupaca, 
Fifield, Butternut and Ashland, Wis. Wis- 
consin has within the last five years become 
the center of attraction for more pleasure 
seekers, hunters and fishermen than any 
other state in the union, and each visit in- 
creases the desire to again see the charming 
land scapes, breathe the balsam fragrance 
that is a part of the invigorating atmosphere, 
wander through the colonnedes of stately 
pines and hook the speckled beauties with a 

and made fly. 

For pamphlets containing valuable infor- 
mation, etc., apply to T. D. Campbell, T. P. A., 
Cleveland, O., or Jas. C. Pond, General Passen- 
ger and Ticket Agent, Chicago, I1'. 





Cleveland, Lerain & Wheeling R. R. 


Depart 
For Uhrichsville and Bellaire.............. 6:15 @ m 
For Ohrichsville........ccccccccsocscccccces asecene 4:00 m 

Arrive 
From Ohrichawille..........ccccccscstecccccsces 2t5 am 
From Bellaire and Uhrichsville.......... 6:20 pm 


J. F. TOWNSEND, 
GENERAL TRAFFIC AGENT 





The only paper furnishing full and authentic information on Electricity at the World's Fair. 








THE 





WESTERN ELECTRICIAN 





wo m= WORLD'S. FAIR, 


HANDSOME. 


SCIENTIFIC. 





RELIABLE. 


Would you become interested in all the different branches of the applied science of Electricty? 
Subscribe for the WESTERN ELECTRICIAN, the ablest electrical journal published in the worid. 


Electric Lighting, Electric Mining, Electric Welding, 


Electric 


partment of the World’s Fair each week. 


clephone, Electric Telegraph, Electric Traction. 


| All the news connected with the Electrical De- | Sample Copy, 10 cents ; three months, 75 cts. 


six months, $1.50; one year, $3 00, 


PUBLICATION OFFICES. 


6 Lakeside Building, CH!CAGO. 


Eastern Office, 534 Temple Court, NEW YORK. 












7 WEISBROOT ci, 


Center Crank Engine. 


BEST MADE, 


LOWEST PRICE, 


GV GMD, Bie. mterintsiahinictindtdcnaghanwechdacvevegeen sh wheiand %82.50 
SF Oe) ihn) ES sesgntcnnesvensce piuwici benarcapngausonaguewesagas 90.00 
Es | Tih a, enka queesesisitndddansk ovseacachetiadinnecessents 102.00 
g’x8/—8 H. P 9460 b00ds obce eds OOS OCCESS O06 bceebs ObsdCs 6408b eds be 128.00 


THE CLOBE MACHINE WORKS. 


137-139 W. Second St., CINCINNATI, ©. 









Cutting Foot 
and Power 


Supplies. 


North St. 





Mention this paper. 


TWO BOOKS 


Foundrymen. 


AMEnHICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contxin- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Meulder’s Text- Book 


Belug Part I of American Foundry Practice 


Presenting best methods and original rules 
for eer , sound, clean crstings, and 
giviug detailed descriptionformy ing moulds 
ee skill and experience. ; 

lsocontaining a practicaltre ise upon the 
construction of cranes and cupe.as, and the 
rmelti of iron and scrap steel in iror 
fourdries. Hither of the above books wil! be 
sent by mail, postage paid, §2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 





[* you wantto keep posted on the keenest 
spurts of original genius expurgated ju- 
diciously and innumerable foretastes of heav- 
oo eae ed by each patron resuscitated with 
tion for a nominal compensation otf $1.00 
subscription ea] year for a forty-eight column 
all home printed mechanical inventive alumi- 
nated scientific journal. Vol. III. with the 
Agents’ Call free ; published the 1st and rsth 
of each month, to er 50,000 copies. Test 
Advertising 1 cent per word. The Agents’ 
Call is a fearless amateur journal, chuckfull 
of B a) tame straight tips for bread winners 
and advertisers. Two papers one year with 
two pure Aluminum souvenirs containin 
the Lord’s prayer for only $1. Address THE 
poets’ L PUBLISHING CO., Newport, 
y- 


Improved Screw 


Drill Presses, Shapers 
and Scroll Saws. Machinists’ Tools and 
Lathes on trial. Catalogue 
mailed on application. 


THE SEBASTIAN-MAY CO., 


GENERAL AGENTS, 
MONTGOMERY & CO., 106 Fulton St., N. Y. 


LATHES 


Band, Circular 


SIDNEY, OHIO 





Electrical Specialties. 


UY your electrical specialties from J. F. 

Rogers. Look at these prices : 1-16 H. P 

tio volt motor with resistance lamp only $11.00 

Electric bell outfits, $2.00 to 23-25: Six-candle 

power electric lighting outfit complete, only 
$8 00. Send stamp for circulars. 


J.F. ROCERS, 


Successors to the Standard Novelty Co., 
Ravensweod, II}, 


PENSIONS. 


MILO B. STEVENS & CO., 


ATTORNEYS & SOLICITORS. 
8 years army service; 26 years practice 


The Arcade, CLEVELAND, 0 
Mein Office. WASHINGTON, PD. ©. 


ACENTS WANTED ON SALARY 
or commission, to handle the new Patent 
Chemical Ink Krasing Pencil. The quickest 
and greatest selling novelty ever produced. 
Erases ink thoroughly in two seconds. No 
abrasion of paper. Works like magic. 200 to 
s00 per cent. profit. One Agent’s sales 
amounted to $620in six days. Another $32 in 
two hours. Previous experience not neces- 
sary. For terms and full particulars, sddress, 
The Monroe Eraser M’f'g Co., La Crosse, Wis. 


X 243- 








Valley Rallway. 
Vor AKROR, CANTON AND MARIRt¥4 


Depot oot South Water Street. 


Depart. Arrive. 
Valley junction Mail......... ~725am “%4opm 
Chicago Express ..........0«0. *8 35am *10ocopm 
Marietta Express............... T111sam 235 pm 


Balto. & Wash. we. 400 Pm *%1025 am 
Etcee! cud Cauioe weprens 44 pm 820am 
*Daily. tDaily, except Sunday. 


J]. T. TORIWLON, J. B. CAVEN, 
Gen. Supt. Gen. Pass. Agt. 





Elevators, 
Dumb-Walters, 
Hatchways, 
Outrigger and 
Portable Hoisting 
Machines, Etc. 
Quick and easy running 
Cheap, Strong, Durable 


Send for catalogue. 


ENERGY MFG. CO., 


Philadelphia, Pa 





~ 
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THE BARNES DRILLS. 


We make acomplete line of Upright Drills, rang. 
ing from our Friction Disk Drill for light 
work, toa 42-inch Rack Geared, 
self-feed Drill. 


HIGH GRADE TOOLS. NONE BETTER 





VALLEY Ff 


Easthampton, 


2 BY 24 FLAT TURRET 
















Single and Duplex. Alse: 
Plunger, Acme and A § 
_ Fly Wheel Pumps. 


Send for*Catalogue and Prices. 


W. F. & JOHN BARNES CoO.. 
(3) ; 920 Ruby St., Rockford, Ill. 





Send for catalogue for 1892. 


JONES & LAMSON MACHINE CO., 
Lock box 61, Springfield, Vt., U. A. 8S. 





coodGinistonea| CORRUGATED IRON) MULLERLATHE 


CERLATHE 










ET I , 
Send for our Catalogue G showing Seven Sizes of Corrugations-;Straight or Curved. - = =} 
all kinds of mounted stone. We want to mail you the Finest Roofing Catalogue ever = 
published. 






The Cleveland Stone C0, Thompson Mfg. Co., Cleveland, 0. PATENTED. 


se wate wide: __ With New and Valuable Features, 


CLEVELAND, - - OHIO. MADE ONLY BY THE | 
a A Es Se ge ee eT 


ACENTS wi. DIROn'S BRADFORD MILL CO 


ENCINES AND BOILERS. BELT DRESSING | )sosth @ Evans. CINCINNATI. OW 
' WANTED. 


WwW. have on hand a large number of sec 
In Territory not Otherwise Covered. 








ond-hand Engines and Boilers, of every Is GUARANTEED Photographs and Prices on applicatio 


size and kind as new, at low prices. to prevent slipping and to preserve the Meuuonthis paper. 


Zz 
Don't buy before sending for our list and 
prices. Alsosaw mill machin ,D.K. Norton | leather. It will pay you tosend for cir 
ti GEAR WHEELS AND 
Gear Cutting Machines. | 


& Son, 22 Elm St., Cincinnati, O. culars and testimonials. 
Send for 1892 Catalogue. 


Mention thi : 
aaa a ; JOS. DIXON CRUCIBLE CO.. Jersey City. N. J. 
Lexington Cear Works, 














The Lodge & Davis Machine Tool Co., : 
Works, CINCINNATI, 0. 37 Bank St., Lexing on, Mass. 


na” Massive—Powerful—Simple. 
Ba Double or single head. 

nay” Extra quick return to table. 
B45" Deep beds well braced. 

wh Operated from both sides. 
84” Cross Rail raised by power. 


















When you write to firms ad- 





vertssed in our colunis please 





Country machine and repair shops should 
handle our injectors and put one on every en- 
gine in district. Good d'scounts. We guar- 
antee every machine. The Garfield is the 
most efficient injector in the market, and has 
a very large sale. Write us atonce. Mention 
this paper. 


The Garfield Injector Co., Wadsworth, Ohio, 


New York House, 64 Cortlandt St. 
Chicago House, 68-70 S. Canal St. 
Pittsburgh House, Market and Water Sts 
St. Louis House, 823 N. 2nd St. 


mention the fact that you took 
their address from our paper. 
They will thank you for it. 


Cleveland 7 








® ' 
SECOND-HAND DRILL PRESS. Store, The Universal Radial Drill Co, 
28 inch almost entirely new, andas goodas | 32 So. Water CINCINNATI, 9. 
any new machine. 
niversal Drills 
AT A GREAT BARGAIN. Street. , ea |. j 
Write.at once. I also have other sizes. a — = . — —. Radial Drills. 
PAUL SAND, 33 Washington St., — —= —= ) 
Mention this paper. BUFFALO, N. Y. 32 and 36 inch Improved Irou Planers. LARGEST LINE BUILT IN U. 8 * 


STEVENS PATENT STEVENS PATENT . 


WING FIRM JOINT CALIPERS | SPRING INSIDE CALIPERS 


With Wing and Set Screw, LEADER, No. 72 


INSIDE. No. 56D. , 
Price List. Sent by mail. postpaid. Price, by matl, Popes 


8 inch, $1.00 | 14 inch, $1.50 | &) inch, 2.50 | S208}, . vecssousssvapeccces abana Pantene ewnne $0.75 
| Diets 1.10 oy 1.75 | 0.50 








TURRET LATHE---FOR SALE, 


We offer the following lathe at a bargain: One 60’ swing Eddy Turret 











Lathe, turns and faces full swing by power, turret traverse 26’, hollow | 5 inch 
as - a ae o_O ps nn cea * . S 16 POPP ee eee Pee eer seeeee 


«id > 
or FF, : , 4 Ql a ys = ; 7 2 « 12118 “ 2.10 6 inch....... MITT 0.35 
spindle 244°’, has one 48” and one 60” fan plate, 9’ and 24” chucks, 1 set These goods excel, for neatness 


- : : : All highly polished. a finish, make 
Cushman’s Face Plate Jaws, front bearing to spindle 6’ diameter. This | #——— S——__ ye ke a TO 0 LS eee 
babAidn ch i ete a = “ STEVENS PATENT * STEVENS PATENT 


5) Reliable Divider. No. 60 NIPPERS. No. 90, 


| Forged from heavy stock. Operated with “] The best tool made for Telegraph Line- 
1 : : men and Machinists, 

| right and left hand screw. Made with twoten- 

| sion screws, removing any back lash. ear 
S SIaGh, Price per Pally < ic... cccysversetssdivsacs S150 .O.8: \ casdscancenesicdue nscp ete Rae 1.75 


Ideal and Leader Spring Calipers and Dividers, Ideal Surface Gauges, Depth Gauges, 
and Fine Machinists’ Tools. G2 Illustrated catalogue free to all, 
J. STEVENS AKMS & TOOL CO., P. O. Box <.. Chicopee Falls, Mass, 




















tool is good as new, having had only six months’ use. 


PARKIN &* BOSWORTH CoO., 





Sent by mail postpaid. 
76 Viaduct, Cleveland, Ohio. 


Mention this paper. 





We melt a high grade of soft, tough 
iron, and make castings for all purposes. | 


CUTTINC-OFF MACHINES, 
Vrite us for estimates. We will save you 


, Ya : | MANUFACTURED BY ; R () N pisuey. 
Ba Css Ta - WALWORTH RUN FOUNDRY CO.. 
oT a W p f) AVIS ] 897-899 Empress St., Cleveland, 0 
= s a By FE o& Mention this paper. | 


Rochester, N. Y. 


The Long‘Allstatter Co.,“"" 
































Send for circulars and list of new and 


> second-hand Lathes, Planers, Drills, etc. Ohio. 





Manufacturers ot 
Power Punching 
—AND— 


Shearing Machinery. 


Mention this paper. 


STEEL STAMPS, FICURES AND LETTERS. 


Size. Per Letter Per Set Figures. Alphabets. { Size. Per Letter Per Set Figures. Alphabets. 


7 
|| 


cm 
ATUL Te 


Name Stamp. Name Stamp. A = et 
ere 5 2 ee toe se Cf Mee $ es Double, Single, Mori~ 
y 25 1.35 4.00 % 55 4.00 11.50 zontal, Multiple 
All prepaid by mail. Special prices on orders of name stamps $10 or over. _ aa =i A&A. utomatic 
J. H. McLAIN COMPANY, 7 = wee Specing, Etc, Etc. () 


Cc. E. McCOMBS, Maer., 10 So. Water St., Cleveland, O. = — Sd Mention this paper. 
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DIRECT CONNECTED VERTICAL COMPOUND ENGINE. 





‘CLEVELAND, O., JULY 15, 1892. 











{*"°r X—NoO. 14. PUBLISHED BEMI-MONTHLY. SOLD BY NEWSDEALERS. 
TERMS :—$1.50 A YEAR, SINGLE CoprEs, 7 CENTS. 


genuine coin, being a good conductor, was held between the poles of the 
magnet, but a bad coin, not possessing that necessary qualification, imme- 


This cut represents the standard vertical compound engine, of the | diately dropped when placed in position.—(St. Louis Globe-Democrat. 


ke Erie Engineering Works, Buffalo, N. Y., connected direct to a mul- 
olar electric generator. These engtges are especially adapted for rail- 
iy, electric power and illuminating service, and are built in sizes from 


to 5,000 horse-power, either compound, triple or quadruple expans'on. 
ley have the reputation of giving the highest economy and regulation, 





The Express Charges More than the Cost of the Article. 
We received a letter from a subscriber in the far West recently as fol- 


| lows: ‘‘Some weeks ago I noticed an advertisement in the ScIENTIFIC 





Ee ae 


SEV OY Emme 





‘[ Floor Line 





Bartlett g¢ CaN. 


DIRECT CONNECTED VERTICAL COMPOUND ENGINE. 


id have the advantage of occupying but small space. The company are | 
lilding several very large engines for direct connection. | 
_ An Electrical Sunrise. 

A Twenty-third street theater has brought out an electrical sunrise. A | 
irved screen, part of which is made of gauze, so that the light may shine 
rough, extends around the stage, and behind it is an elaborate system of | 
candescent lamps. The controlling apparatus is so graduated that so dif- | 
rent degrees of light and shade can be produced, thus causing the sunrise | 
‘grow imperceptibly. Another use of the electric current made at the | 
me place is in representing the explosion of a bomb. 

A paper shell contains just enough powder to explode, and make a 
ish. This is fired by electricity, while at the same moment another cir- , 
ut controlled by the same key sets off a gun behind the scenes, which 
nishes the necessary noise.—[New York World. 





Electric Test for Spurious Coins. 
Some interesting tests with alternating currents and a particular form 
f magnet have been made in England. Among the experiments shown 
as one which illustrated a new method of detecting counterfeit coins. A | 


MACHINIST which stated that a new catalogue bound in cloth, containing 


cuts and discription of all kinds of tools for metal workers, over 700 pages 
in all, would be sent for $1 postpaid, to any address to any part of the 


world. I also noticed a mention of it in the book review column stating 
that it was as represented, so I wrote to Montgomery & Co., No. 105 Ful- 
ton street, New York, and senta dollar for it. Inaweek or so the 
expressman called and delivered it. He said the charges were paid, but I 
asked him what they amounted to and he answered that the rate was $1.10 
—ten cents more than the book cost. Well, I was surprised at the liberal- 
ity of Montgomery & Co., and when I came to look over that book I was 
still more so. There is nota tool or instrument of any kind used by 
mechanics that is not illustrated in this work. I would not sell mine for 
$10. But that is not all yet. I happened to want some tools about that 
time and made up a list, amounting to some $11, and sent it. Well, that 
firm sold me the goods at standard prices and deducted from the bill the 


. dollar I paid for the book, making only ten, besides prepaying the mail 


charges. I noticed afterwards that they agreed to do this very thing in the 
advertisement. The book can’t be beat. P. C. Davis.” 

It will be seen by referring to page 14 that this firm are still holding 
out this remarkable offer. No one interested in tools should miss it. 
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reliece LMA, 


The Two Boilers of A. D. Jd. 
EDITOR SCIENTIFIC MACHINIST : 

In reading over your answers to questiors in your last issue J find ‘‘ A. 
D. J.,” of Ishpeming, says he has two tubular boilers set in one arch. One 
boiler is 4 feet diameter and the other 5 feet diameter. Then he says the 
small boiler is 18” Jower than the large one, and he asks what makes the 
water run from the large one to the smaller. Ishould say for the same 
reason that water runs down hill. He also says the steam pipe was 214”, 
and he changed it to 4”, but he does not say if that helped the matter any. 
He also says that he knows how to remedy that trouble, and that would 
be by raising the engine up 5 feet and then make the little boiler steam as 
fast as the large one, and you say his answer is correct. 

Now, I ask how he is to 4now when the small boiler is doing this ? 

You also say the best way to stop the water going to the engine is to 
put in adry pan. Now, Mr. Editor, it strikes me that there has been 
some misunderstanding in this matter or some wild calculating. My theory 
is that if the two boilers are set in the same arch and connected above by a 
cross dome and below by a mud dome, leaving as it should a free circula- 
tion above and below, that the boilers are set a wrong, and he may place 
his engine on top of the mill, if he chooses, and put on all the dry pans he 
has, he will still have trouble, but if he will draw a horizontal line 
across the front of the boilers and then bring the centers of each boiler to 
the line and have the line perfectly level and connect the two boilers 
together above and below, with good large openings to each boiler, and 
then, fire just as he wishes, that he will find no trouble whatever. But, 
should the water then rise over to his engine, he is either firing the boilers 
beyond their capacity or the water he is using is where the trouble is. 
Now, I wish to say, that there is no offense offered whatever, and as we 
are all after that which is the best, let us solve the problem together, and 
pick out the good points. FRANK WILCOX, 


[Nore.—Let us hear from others on this question. Discussion brings 
out much valuable information.—EDb. | 














The Water Followed the Fire. 
EDITOR SCIENTIFIC MACHINIST: 

During the cold weather last Winter I was obliged to let the water out 
of the pipes that connected the pump to the mud drum, into which I feed 
the water. In order to let the water out I had to close a plug cock next 
to the drum, and then take the cap off from the check valve, the check 
valve being about 3” from cock. Through the jar of the check valve all 
day, the nut at the bottom of the plug cock worked off, and as I went to 
let out the water, the plug flew out, followed by mud and hot water, of 
which I got a good dose, but not minding that, I started to pull out the 
fire and raise the safety valve ball, which held down 40 pounds at the 
time. By the time I had the fire out, the water was coming that way, 
too. Since that time I don’t monkey with stop cocks until I see that they 
are allO. K. Now, Mr. Editor, if you think this of any value to the 
many readers, you will publish in your excellent paper. F. A. W. 





Where to Get a Book on Perpetual Motion. 
RDITOR SCIENTIFIC MACHINIST : 

‘* Inquirer,” in your issue of March 15, does not appear to meet with 
much success in gathering from your correspondents information on past 
attempts at ‘‘inventing’”’ perpetual motion. Probably what he seeks can 
be found in a book published by Munn & Co., New York City, entitled 
‘¢ Perpetual Motion.” 

“The Old Man” sneers at such inquiries, but condescends to tell 
how ap. m. ‘‘ crank” furnished a good, fat job for him—or his boss. If 
all inventors would, as far as practicable, ascertain what has beep done 
before them in the line of their would-be inventions before devoting time, 
work and expense to their development, I think much useless trouble and 
heartache on their part might be avoided. E. M 





Feed Them Separately. 
EDITOR SCIENTIFIC MACHINIST : 

I notice the question of ‘‘A. D. J.,” Ishpeming, Mich., and your 
answer. I judge that the boilers are connected. The dry pan plan is good, 
but if it does not work,I would, in case they are connected as stated above, 
feed them separately. Will the brother write to the editor of the SciEn- 
TIFIC MACHINIST, when he has found a way out of his difficulty, and tell 
us how he did it? We always like to know the outcome. S. B. S 





Automatic Gas Burners. 
EDITOR SCIENTIFIC MACHINIST : 

In your issue of May 1, I see an article mentioning a gas burner that 
shuts off automatically when blown out. There are two inventions of that 
kind in this country, that I know of, both invented by New York men. 
One works with a spiral spring, the other, invented by Wm. Hodgson, of 
New York City, about two years ago, works about the same as the London 
invention, with the exception that his has a spring made of copper and 
steel instead of German silver and steel. J. E. Hopecson. 





Thanks, Mr. F. S. 
EDITOR SCIENTIFIC MACHINIST : 

I wish tosayto Mr. ‘‘F. S.,” in regard to the answer to question 354, in 
April 15 issue (his answer in May 15), that Iam very much obliged for his 
kindness in giving me a remedy for my slide valve. Had it not been for 
your ‘‘ Questions and Answers” column I would not have learned what I 

i FRED A. WITZLER, 








MACHINE SHOP NOTES. 





The cost of manufacture depends, in modern practice, inversely o 
the quantity required to be made of any one thing within a giventime. Fy 
instance, a complicated, knurled-headed and necessarily very accuratel; 
sized screw, perhaps two inches long and one inch in diameter would cos 
$3 each for labor if made one at a time with the tools guided by hand in a 
engine lathe, but if 50,000 of them were wanted in a year, an automat: 
screw-machine could make them for less than two cents each for labo 
alone. 

* * 

After engineers have become tired of all kinds of complicated an 
expensive bearings for machine-spindles they will all come to the conclu 
sion that the cylindrical bearing is best if it be housed within a split journa 
box. Furthermore in most cases they will prefer a cast-iron journal. Whe 
however, they prefer somtething better, it will be a bushing within this sp): 
journal box of hardened steel flanged on one end to meet the greater thrust 
This hardened bushing will doubtless be split at the point diametricall 
opposite the split in the housing of cast iron. 

* * * 

K. R. J., Methuen, Mass., asks: ‘‘I have been trying to lacque 
some electrical instruments, but after the varnish dries it peels off. Th 
trouble is not in the varnish, as I buy that from a good dealer who sells: 
to others who use it without trouble. What is the matter? The deale 
doesn’t know.” And we don’t know for certain; but most probably th 
cause is that you applied it when the metal wascold. If you will warm th 
metal to about 210° F. or 100° C., and if the lacquer is made of shellac an 
alcohol, you will find it to adhere perfeetly and it will dry at once. 


An acquaintance of Duddler some months ago became interested i 
an invention and took the model and drawings to the latter’s shop to ge 
his opinion of it as an expert mechanic. Duddler thereupon spent hall. 
day in confirming the general opinion that his acquaintance was quit 
sound financially. Then he looked the device over in company with hi 
foreman and he persuaded that person that it was a good thing ; or at leas 
it would be good if it was to be made at Duddler’s. That invention is sti 
there, where four men at 60 cents an hour have been working at it unt 
within a week or two. It is, however, now permanently laid asides 
a failure. The acquaintance damns all inventors, pays his last bill an 
departs; Duddler, however, is complacent. 


* * * 


Tom, the foreman, gave a piece of work to the boy Max to fini 
which was of a better class than he before had done. The boy spoiled 
but said that Dick Knight had wrongly instructed him about it. It wa 
job that Dick usually had done, and there were circumstances that point 
to the truth of Max’s tale that he had wilfully caused the boy to do be 
work. Dick was discharged, and four men who sympathized with him d 
not come to work the next day, nor, in fact, far a whole week. Thet 
one after another, they returned to work, explaining that they had bee 
sick. Incidents of this type happen every day, and to those whose idea 
tend toward the advancement of the manual classes, they go far to = 


cile them to things as they are. 
* * Xk 


Experiments made several years ago convinced me that both ends¢ 
a milling machine spindle could be used advantageously, and two oper 
tions could be done on it together, thus effecting a saving. While one c 
was being operated on a piece in a fixture on one end of the machine, th 
piece that had been cut on the other end could be removed and anoth¢ 
could be inserted. The chief difficulty in thus running a spindle contin 
ously while work is being returned under a moving cutter is that the prt 
vious cut will be marred and the cutter itself will be injured. If, however 
each slide can be arranged so that it will drop when it is moved backward 
and rise, when it is fed forward, like the four-motion feed of a sewin 
machine, this objection will be overcome. The mechanisms to do this i 
a number of ways have been designed for other things, and it strikes m 
that this modification could be effected easily by any good mechanic. 
* Ok Ok : 
The same quality of foresight which provides materials for next month’ 
work should lead manufacturers to provide skilled mechanics for the ne 
generation of workmen. If boys in machine-shops had not in the pas 
been a paying kind of labor it is extremely doubtful where or how machin 
ist would have been instructed in that which they are expected to know 
At present there are rather more skilled workmen than there is employ 
ment for, owing to the rapidly increasing use of self-guiding tools that "| 
quire no mechanical skill to use them and which may as well be operat 
by one person as by another after a few hours of instruction. But thes 
men who now are In abundance will grow old, and the trades unions ar 
limiting the number of apprentices. Hence, unless there is other provi 
sion now made for the education of their successors there will in time be: 
scarcity of good men and an era of high wages that will be very gratifyin 
to such men as then may have a sound practical training. | 


* *« x | 


A real-estate lawyer and a mechanical engineer both do business 1 
New York City and they are neighbors and acquaintances in the country 
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The lawyer not long ago had made a blue-print frame to copy maps and 
other tracings that come into his temporary possession. He had difficulty 
in getting clear lines, and on the train one morning he stated his trouble 
to the engineer who explained the necessity of a close contact of the tracing 
to the sensitized paper over the whole surface. Presuming on this assist- 
ance, the engineer a month afterward asked the lawyer a legal question 
relating to a leasehold. The legal man could not answer on board the 
train and invited the engineer to his office, where the desired information 
was given in ten minutes. On the first of the next month the lawyer sent 
in his bill for the advice. Then the engineer sent in a bill for a simi- 
ar sum for his advice. The lawyer says it is ‘‘ ridiculous—friendly talk 
sn the train—don’t remember much about it, but never heard of a bill for 
little simple thing of that kind.” Now why is it ridiculous for a me- 
shanic to charge reasonably for professional advice ? 
* af 


Blunt, some years ago, found that his shop—then a smaller affair than 
tistoday—had become stagnant. He was making money, feeling ‘‘ good” 
ind inclined to be generous to his employes. His men were satisfied, 
teady and loyal. They all worked along in the groove to which they 
rere habituated and each produced about so much good work every day. 


Jne morning the mail brought the news that Keen, who made the engine. 


hat competed, had cut his prices so much that unless something was done 
omeet it Blunt’s shop would have to close or lose money. That after- 
ioon Blunt went to the city and carefully examined one of Keen’s new 
agines and was both surprised and humiliated to find that it was a better 
nachine than his own. It hada whole suit of new improvements, patented 
f course; it had new patterns throughout, the whole design harmonized 
rell, making a symmetrical appearance, and it was warranted to be more 
ficient to an alarming degree. The only drop of comfort that Blunt 
ould get out of this condition of affairs was that Keen was not quite ready 
o take orders for the immediate delivery of more than one size of engine. 
Juring the next month, one after another, there came six new draughts- 
nen into Blunt’s office. Then his pattern-shop was filled with the best 
lp he could find, and much work of this character was sent out to job- 
iug-shops. It took three years for Blunt to catch Keen, and it cost him 
.great deal of money; but it has taught him that no manufacturer can 
ford to go to sleep in prosperity. 
* * * 

B. ¥. M., Brooklyn, N. Y., asks: ‘* Will not this plan overcome the 
ifficulty of soldering to cast iron? Brighten the surface that is to be sol- 
ered and then rubon ita piece of bluestone, which at once plates the iron 
nth copper. This is a kind of electric-plating business? Then, as 
older easily flows on copper and sticks to it, two pieces of cast iron should 
s certainly be well soldered to each other as two of copper?” 

Itis true that a bright surface on cast iron can be coated with copper 
\ the way you state, but it is not technically an electrical effect. ‘‘ Blue- 
lone” is the sulphate of copper, #. ¢., sulphuric acid saturated with metallic 
opper. Now iron is much preferred to copper by this acid, so much so 
iat it will leave the copper entirely to combine with iron or zinc. Hence, 
hen the bluestone is wet with water and rubbed on bright iron, the acid 
eserts the copper and combines with the iron, leaving the copper ina 
\etallic state and in a thin coat on the bright surface of the iron. Under 
us coat of copper, then, there is a thin film of sulphate of iron made by 
1¢ acid which hasleft the copper and attacked the iron, so that there is no 
reat union between the two metals. If the rubbing of the bluestone be 
‘peated a number of times the metallic copper color will disappear and the 
teen “copperas” or sulphate of iron color will take its place. It is possi- 
le that the thin coat of metallic copper on cast iron may freely be soldered ; 
ut it is problematical whether there is anything to be gained by it as the 
‘eak jot then would be between the copper and the iron, or in the thin 
lm of iron sulphate which has but little cohesive strength in itself and can 
ave no firm adhesion to either of the metals it is in contact with. 

* * * 


_In packing machinery for sea voyages that are to extend over a long 
riod of time, it is always to be feared that the iron and steel parts, espe- 
ally if they are bright, will be damaged by rust due to the vapors arising 
om sea water. ite lead is often used to smear the bright parts with, 
ut if the voyage is to be through torrid climates the lead in drying will 
tcome so solid and hard that it is removed with great difficulty if without 
yury to the surfaces. The cylinder oils and the greases that are prepared 
smearing purposes from petroleum products sometimes fail to retain 
ir hold on bright surfaces in a continued high temperature such as would 
= experienced in a voyage to Brazil, Chili, South Africa, or Australia, 
ad such parts as become bare will rust. It is doubtful if anything which 
in be applied cold will retain its hold if it is not of such a character as to 
arden like a varnish or paint to the surfaces it covers, in a hot climate. 
ow because one fact of experience is worth a thousand theoretical con- 
Ctures it may be well to state how hundreds of thousands of fine machines 
ive been sent to Australia, arriving there in perfect order as far as rust 
as concerned and without being smeared with anything farther than what 
needed for the domestic trade. This method is entirely a matter of the 
0x or case in which the machines are packed. The bottom, top, two 
des, and two ends of the box are first formed as independent pieces, of 
dn-dried pine lumber, and each one cleated so that they hold together as 
‘parate pieces, and the cleats are placed so that they reinforce the box 
hen it is nailed together. In very heavy cases these cleats entirely sur- 
vind these sides, etc., making a panel of each of them. When these 
ments are finished, so that they would make a neat box if they were 
tiled together, each is painted on the flat inner sides with a coating of hot 
xk asphaltum, which melts at about 214°. Then at once on to each of 
ese coated surfaces is pressed a sheet of thiek tough paper, which of 
wurse sticks firmly to the pitch. These sheets of paper are so shaped that 
ere edges shall be held within the joints of the box when it is nailed 
gether. Thus each of the two end sections will have paper turned over 
‘cir four edges; each of the two side sections will have it turned over the 


two edges that receive the cover and bottom sections only ; and the bottom 
and cover have the paper laid only on their flat sides and not turned over 
the edges at all. Then a second coat of the hot pitch 1s applied to all the 
exposed surfaces of the paper on all pieces except the cover. It is nailed 
together while hot and the joints are carefully payed with additional pitch. 
Into this case the goods are placed and protected with wrappings, then the 
cover is coated with the pitch and nailed on. This is the best form of 
‘*tar-lined” box. Cotton thread is often sent to sea in boxes lined with 
tin soldered tight ; tea is always shipped from China in lead-lined chests 
and small parts of machines might be sent in such boxes as these; but in 
large cases this metal lining probably would be found too expensive.—[A. 
D. Pentz, in Engineering Magazine. 


NEW EXPERIMENT IN STEAM PROPULSION. 





A boat with two screws, on the bottom, amidships, invented by F. 
W. Richardson, says an English journal, is soon to be tried. <A successful 
trial has been made in an old vessel, and now the company have intrusted 
Messrs. Cochrane, Cooper & Schofield with the order to build a new 
vessel specially adapted for the purpose. The vessel will have the fellow- 
ing dimensions: Length between perpendiculars, 94 feet; breadth 18 feet 
6” depth of hold, 8 feet. She is to be fitted with two pairs of compound 
surface condensing engines. The tube in which the propeller works is a 
complete tube for about five or six feet, and then it tapers down to the 
keel, the forward end at eleven and the after end at eight degrees. The 
advantages claimed by the patentee for this system of propulsion over the 
present stern propeller are as under: 

1. Economy of power, and consequently saving of fuel. 

2. Direct action between the steam and the work. 

3- Enormous reduction of weight in all moving parts, together with 
general lightness and compactness. 

4. Variable immersion, so objectionable in the present system of pro- 
pulsion, will not affect the principle. : 

5. Immunity from rocking and straining of engines. 

6. Risk of fracture of crank or propeller shaft minimized. 

7. Less noise and vibration, consequently a much more comfortable 
passenger boat. 

8. When reversed the vessel will move straight astern without 
divergence. 

9. No swell or side-work to destroy canal banks, owing to the cur- 
rents moving straight astern. 

10. By altering the relative speed of the engines, the vessel can be 
safely navigated in the event of rudder being carried away, or steering 
gear disabled. oe 

11. Safety and steadiness in the event of the ship being hove to, with 
perfect command under all situations. 

12. War vessels can be built double-ended, with power for ramming 
increased. 

13. Greater facility for handling the ship, with full engine power for 
maneuvering. 

14. Safety of the propeller power from harm. 

15. Avoidance of risk of detention from accident and adjustment of 
the machinery for both screws at the same time. 


THE PRICE OF GAS IN CLEVELAND. 





‘* Last Summer the city government of Cleveland made an attack on 
the gas companies, compelling a reduction in price from $1 to 60 cents per 
thousand cubic feet. The controversy over this affair served to attract 
public attention to the subject of street-lighting, and incidentally to the 
question of the municipal ownership and management of electric lighting 
plants. Throughout the State of Ohio public opinion at the present 
moment appears to be running very strongly in favor of this socialistic 
policy, and a considerable number of towns, with a population in some 
instances of even less than 1,000, contemplate issuing bonds and going 
into the electric-lighting business. Probably there is no way to cure this 
craze except to let it run its course. * * * We predict that 
before ten years have passed most of the municipalities owning an electric 
plant will be only too glad to make a present of the outfit to any 
who will give a bond to maintain and operate it at reasonable charges for 
service. There is no known industry in which so much money can be 
wasted fruitlessly by municipal ignorance in so short a time as in the pro- 
duction and distribution of electricity.” 

The above from the Lnginecring Magazine, must have been written 
some time ago. We have no comment to make on their ideas regarding 
misguided public opinion on the question of the cost of electric lighting, 
but the statement of the status of the gas controversy in Cleveland is some- 
what at fault. The Council passed an ordinance reducing the price of gas 
from $1 to 60 cents per 1,000 cubic feet. The company fought it in the 
courts all Summer and Winter. The United States Court was engaged for 
many weeks in taking testimony. City Solicitor Gen. Ed S. Meyer 
proved from the mouths of the gas company’s witnesses that gas could be 
made in Cleveland and sold at a profit for 60 cents per 1,000 cubic feet. 
What he might have shown had the city witnesses been examined and its 
testimony taken, will never be known by the public, for the gas company 
became frightened and made a gigantic and successful effort to compromise 
the suit. Asa result, the price of gas in Cleveland is now 80 cents per 
1,000 cubic feet, and the gas company pays 634 per cent. of their gross 
receipts into the city treasury for the use of the streets, and as an acknowl- 
edgement that they have a great snap. . 

The compromise was not satisfactory to a large number of citizens, 
but it has started the agitation for cheaper gas, and municipal corporations 
in every State may be expected to take up the fight. Cheaper gas means 
a very great saving to manufacturers, large and small. 
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OF INTEREST TO STEEL WORKERS. 

Each kind of industry undoubtedly has its native clime, where it can 
be most easily propagated atthe greatest profit to the producer. How 
shall we know the respective home of each industry? It has been said 
that Massachusetts was the home of American cloth fabrics. It has also 
been declared that Pittsburgh was the center of iron manufacturing. There 
must have been some reason for these assertions, if nothing more than the 
product to base the statement. ‘‘ The proof of the pudding is in the eat- 
ing,” they say. 

Well, let us see. Within the past few years Chicago has produced so 
much finished iron that it has earned the name of a great ironcenter. The 
question arises, if iron can be finished economically from the pig in 
Western cities after the transportation of the ore East and return of the pig, 
why can’t the pig be a Western product with much greater profit? The 
iron must be finished in the West principally because the freight on 
Eastern coal is cheaper than the freight on finished iron. 

Therefore, if this be true, and if the Western iron workers are mak- 
ing finished iron profitably, after hiring labor at as high or higher prices 
and paying freight and commissions on fuel, why should they not make 
much greater profits by keeping the raw ore at home, and bringing all the 
needed fuel to the Western iron fields for the manufacture of every iron 
and steel article of Western consumption? It is no more sensible 
to ship ore to Pittsburgh for smelting than to ship saw-logs 
to Boston for sawing. This argument must effect the Western 
lake port iron industries at least. Nearly all of our Bessemer 
ores are found in the vicinity of Lake Superior, the most extensive and the 
richest beds of steel ore in America, having been discovered lately within 
50 miles of the head of navigation on that lake, which stretches farther 
west by 300 miles than any other. The wheat fields of Dakota, Manitoba 
and Minnesota attract hundreds of vessels to Superior and Duluth laden 
with coal as ballast at rates ranging all the way from nothing up to $1.25 a 
ton, the average being 30 cents. This has induced many steel industries 
to locate at Duluth and Superior. 

The mere fact of the location at West Superior of the Whaleback Steel 
Barge Works, is evidence of our assertion. This great institution, which 
has in its employ over 1,200 men, sensibly selected a spot on the ‘‘ Inland 
Ocean,” not as near the coal beds of Ohio and Pennsylvania as possible, 
but as near the inexhaustible Gogebic, Vermilion and Mesaba steel ore 
ranges as they could get, and at the wheat and coal metropolis of the 
Northwest. What has followed their example? Why, the West Superior 
Iron & Steel Co. with one of the largest plants in America; the Superior 
Malleable Iron Co., the Standard Iron Works, the Superior Steel Co. (edge 
tools), the Marinette Iron Works, the York Steel Plant, the Superior Stove 
Co., Burdick & Hewson Cornice & Roofing Co., West Superior Smelting 
& Refining Co., the Minnesota Car Works, and many others, all dropped 
in so suddenly as to create almost a revolution in the steel industry of the 
world. 

The assay of the ores there mined averages nearly double the value of 
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ores in other localities, and it lies so near the shore of Lake Superior an 
so near the top of the ground as to make the cost of mining and handlin, 
very small. 

An eminent member of the American Iron Workers Association ha 
made the following comparison of the cost of making pig iron at three lak 
ports. | 

















West Superior. Cleveland. Chicege 
One ton Vermillion ore................0005- £4 50 $4 50 $4 50. 
Brel git xiscescnicsiistossnstscennedicszesicciagsns,, arcdieyus 2 09 1 3 
Dock charges or transfer .................. 20 30 30 
One-half ton Gogebic ore................... 2 08 2 08 218, 
Perel it ods osicse cians costsGossenniinwasmneenarectoes 26 I 04 78) 
Dock charges or transfer .................. 10 15 15 
One ton coke at furnace.................050. 5 50 3 §0 5 §0 
"TOtal iontisasiasetninchec oatanest 12 64 13 51 14 61 
Deduct saving Mesabea....................... I 20 
II 44 13 51 14 61 


But the American Land and Title Register, of June, 1892, declares th 
‘¢ as a matter of fact, coke can be made at West Superior and delivered 
the furnace at a cost of $5 per ton.” The same journal adds, that the tal 
of Mr. Birkenbine, given above, has never been disputed by a steel make 
Indeed Mr. Andrew Carnegie has said that steel making must move we 
ward nearer to the ore beds. It did move as far as Chicago, as win 
the enormous capitalization of the Illinois Steel Co., exceeding that of a 
other in the world. It must move again northward, and is doing so. W\ 
Superior has more than doubled its population in the past two years ai 
can count now over 5,000 men engaged in its iron and steel indust 
from less than three years growth, while Duluth can count nearly as ma 
from five years growth. 

We can therefore safely predict that unless some unforeseen tariff 
coal arises, whereby it should be made profitable to again cart the ore E; 
and the finished product West, that the cities at the head of Lake Super 
must become very soon the great steel manufacturing center at least | 
the vast Western markets, but probably for the whole North Ameri 


continent. | 


STRIKES WITHOUT ANARCHY. | 

In regard to the Homestead difficulty we have this to say, that one 
the principal causes of serious difficulty between employers and employ 
in any line of manufacturing is a misunderstanding grounded upon su 
cion. And much as we sympathize with workingmen in their effory 
retain a living recompense for labor, we can not say it is to their interes! 
rob other men of their legal rights in order to realize their own ambiti 
nor is it at all necessary. The late success of the striking street car ¢ 
ployes, of this city, proves beyond question that the peaceful means is | 
best means. 

William Lovett, principal founder of labor organizations in Engl 
although persecuted by the laws of the kingdom, was one of the m 
loyal men of his day. The reputation of strikes was established under 
direction. Our own Powderly is, although he sometimes goes off pret 
turely, aman of the same stamp, not an anarchist, but an organizer 
the co-operation of labor. And the sooner we can all come to the me 
ods of these loyal men the sdoner will co-operation recommend itself to | 
whole world of working men. But with violence and blood-shed in | 
lead, we can not hope to enlist the sympathies of law-abiding citizens 1 
have established interests at stake in the supremacy of government. | 
operation should be for the purpose of influencing our legislators to en 
laws to our advantage, and not for the purpose of making laws for | 
occasion ourselves, in the face of laws which we have already subscrit 
to as citizens. 

There is one remedy which we have often before suggested for si 
evils as labor wars, and that is such a system of restriction of fore 
immigration as shall exclude the pauper competition of Europe and A: 
to which we might add a compulsory education and civilization of thi 
we have already admitted. 





Tapped Electric Light Wires. 

Gustav A. Tempel, the first man ever tried on the charge of steal 
electricity, has been discharged in the court of criminal correction 
Judge Claiborne. The judge would not concede that the offense was pi 
larceny and the grand jury would not allow that it was fraud, so when | 
case came up, Attorney McDonald, for Tempe), entered a plea for forr 
acquittal, which was concurred in, and the defendant discharged. Temp 
who is a hard wood dealer, was accused of having tapped a wire of one 
the electric light companies to get his illumination free. 


Compress Heater and Sterilizer. 

A useful appliance has been introduced in hospitals in the shape o 
compress heater and sterilizer. There is no moistening or wringing of ; 
cloths necessary. It does away with the use of oiled silk or cotton, a 
cannot wet bed clothes and will retain heat longer than the ordinary cc 
press, and the compresses may be applied to different patients with: 
washing, as they may be easily sterilized and freed entirely from germs. 
[New York Telegram. 
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(Readers are invited to use this department. All questions on mechanical and 
ientific subjects of a practical nature and of general interest will receive attention. The 
iter must give his name in full, but nothing that may identify him will be published with 
yestion if he requests his name withheld. It will give the editor pleasure to assist,through 
iscolumn, all readers, if possible, and he cordially solicits practical queries.) 








(396.) F. P., Macon, Mo., writes: ‘‘I would be pleased to have 
yu tell me how cylinder rings or steam piston head rings are cut to make 
e parallel joint quite tight. What I want to get at is, how is the parallel 
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it made so as not to lose stock?” .4.—Turn the rings about 14” larger 
an the diameter of the cylinder, and saw them entirely through in one 
ace, and cut out 38” on each side, as shown in the illustration. They 
e then sprung in place. 


(397.) F. A. W. asks: ‘‘I have about six months to spend after 
ugust, which I would like to spend at school. Will you advise me what 
study to become a good engineer (if I act my part) either for stationary 
‘marine.”” .4.—We would advise you to place yourself in correspond- 
ice with the various engineering schools and ascertain what arrangement 
in be made for taking a number of lessons or a brief course in some 
‘partment most useful to you, in the short time you have at your disposal. 
ou probably know that six months is too brief atime in which to carry 
rough, successfully, much of a course. It would be wise for you to take 
ore time, if possible. If you take a year you will stand a good chance 
‘earning enough more the next year to pay for the time lost. If you 
ant to study marine engineering, we know of no way but to go ona 
eamboat as fireman or greaser. 


(398.) C. W. Grant, Paris, Ill., writes: ‘‘ Will you please inform 
e how to charge a magnet taken froma battery. I have tried to charge 
on both my dynamos, both magnetive and positive, and as I take the 
agnet away from the field it loses its magnetism. I thought that the 
achine was too strong. Would a weaker current charge it?” 4.—You 
‘obably have a piece of soft iron. A permanent magnet can be made of 
thing but steel. 


(399.) F. M. B., Tacoma, Wash., writes: ‘‘We want to put in a 
tger engine, if our boiler will run one any larger. Wehave used low 
essure, and do not know how much more pressure can be put on. 
ease tell us how to get at this. Our boiler is 5-16” steel shell, 16 feet 
mg and 60” diameter with 46 4” tubes. Itis two years old, and has been 
ed carefully. What horse-power engine will it supply, if evaporation 1s 
spt at the maximum for safety?” 4.—The United States government 
le for figuring boiler pressures is to take 16 of the tensile strength of 
etal as a safe working pressure and divide this by the radius of the boiler 
Inches. Example: Assuming the tensile strength to be 50,000 pounds, 
Sof 50,000 = 8,333 + 5-16”, or thickness of plate = 2,666 + 30” or 
dius of boiler in inches = 88.88 pounds allowed on boiler. This boiler 
. the above pressure and everything working good otherwise should 
mish steam for an engine developing 75 h. p. 


(400.) Wm. McDonald, Leavenworth, Kan., writes: ‘‘In your 
sue of June 15, in answer to correspondent, you say the best way to stop 
ater from going to engine is to put a dry pan under the opening in the 
eam pipe. Would it be asking too much to send me a little description 
[this dry pan by return of mail, as we are troubled a good deal in this 
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espect. Our engine is much below the level of boilers. We are going to 
hut down in a few days for some repairs on boilers, and thought it would 


¢ a good time to put in this dry pan. How far from the opening should 
‘be placed?” .4.—The accompanying illustration answers this question. 
t shows the position of the dry pan in the boiler and gives instructions for 
utting it in. 

(401.) C. P. Milling Co., C. P. N. G., writes: ‘‘I have hard work 
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etting steam. Boiler isa 5oh. p., two flue. A neighbor says that my 

raft is not right. Please give me the rule for finding the proper chimney 
draft for a boiler of this size.”” 4.—The stack should be about 1 times 
oe combined area of tubes and 15 feet higher than the surrounding 
objects. 


(402.) E. F. H., Benington, Vt., writes: ‘‘ Will you kindly settle 
an argument between a shop mate and myself as to the existence of the so- 
called steel rail worm? I say that it is just asort of by-word. Will you 
kindly tell me through your paper if such a worm does exist, and if not, 
the origin of the story ?”” 4.—We shall be obliged to refer this to our 
readers, not knowing anything about it. 


(403.) Stockwoods Mill, Mo., writes: ‘‘ We shall soon run 
a saw mill in connection with our floor mill, and the slabs, scantlings, saw- 
dust, etc., from the saw mill will not suffice to keep the two boilers going. 
Can we burn this mill refuse a week and coal a week, changing off and on, 
in the same furnace ?”” .4.—Although the grates and air space in furnaces 
designed for the most economical burning of sawdust, slabs, etc., and coal, 
and although, theoretically, these two fuels cannot be burned in the same 
furnace, yet they are very frequently. Your grates should be of medium 
fineness. We would advise you to burn your wood and coal mixed instead 
of burning one kind one week and another kind the next. 


(404.) E.G. S., Columbia, Pa., asks: ‘‘ What are the names of the 
leading German mechanical papers and where are they published?” 4.— 
The principal German mechanical periodicals are as follows: Der Maschin- 
enbauer (Leipsig), price per year, $435; Machantker Zeitung Deutsch 
(Hamburg), price per year, $1.35 ; Zeitschrsft des Vereins Deutscher Ingenieure 
(Berlin), price per year, $10.70, and Uhland Skizzanbuch (Dresden), price 
per year, $3.35. The names were procured from a publication recently 
printed by C. A. Rhode & Co. 


(405.) Burt Crebbin, of Sherman Heights, Tenn., writes: ‘I have 
charge of a Corliss engine that has a large amount of bright work which 
the former engineer let get very dirty, and it is hard to clean it. Itried 
emery paper, but that scratches it, and besides it is a hard matter to get at 
some of the parts to clean them. Can you tell me how to get it clean? 
Is there anything that will eat it off without injuring the metal in any way? 
By answering through your valuable paper you will greatly oblige a reader.” 
A,.—Use kerosene oil and water-lime mixed. The proportions are a mat- 
ter of indifference or discretion. After applying, wipe dry. 





CONCERNING DYNAMITE. 





Very few people have a correct idea of what dynamite is, of what it is 
made, and the uses to which it is put. To the French belongs the honor 
of its discovery and its practical use. : 

Nitro-glycerine is the force of all high explosives. Dynamite is the 
name most usually given to these explosives, though other names are some- 
times used. 

Dynamite is simply nitro-glycerine mixed with various ingredients. 
Nitro-glycerine is made by mixing sulphuric and nitric acid with sweet 
glycerine, the same that is used by the ladies to prevent chapped hands. 
Mixing the acids and glycerine is where the great danger lies in the mak- 
ing of nitro-glycerine. The mixing tank, or agitator, as it is called by 
dynamite makers, is a large steel tank, filled inside with many coils of 
lead pipe, through which, while the mixing is in progress, a constant flow 
of ice water is maintained. This flow of ice-water is used to keep the 
temperature of the mix below 85°, as above that point it would explode, 
and a hole in the ground would mark where the factory had been. The 
nitro glycerine is stored in large earthenware tanks, which are usually sunk 
in the ground to guard against blows or severe concussion. 

The other ingredients for making dynamite are: Nitrate of soda, 
which is found only in Chili, carbonate of magnesia, and wood pulp. 

Dynamite is put in paper shells usually 11/” in diameter, and 8” in 
length, and weighs about one-half pound to each shell or cartridge. It 
has largely taken the place of black powder for blasting, as it is many hun- 
dreds of times stronger, and consequently more economical. It is used 
chiefly in mining all kinds of ores, coal and rock, and submarine blasting 
and railroad building. Without its aid many railroads, especially those 
crossing the Rocky Mountains, could not have been constructed ; without 
it Hell Gate, in New York harbor, could not have been destroyed, and 
without it the miner, at prices now paid for mining ores, could not earn 
his bread. 

Dynamite will not explode from any ordinary fall or jar; it will burn 
without explosion, and freezes at 42°, 10° above ordinary freezing point. 
The bomb of the anarchist is made of metal or glass and filled with pure 
nitro-glycerine arranged so as to explode by severe contact with any hard 
object. These bombs are, of course, never made by a reputable dyna- 
mite factory. 

Five or six millions of dollars are invested in the manufacture of dyna- 
mite in the United States, and its use is constantly on the increase. The 
fumes of nitro-glycerine produce intense headache, which can be cured by 
taking a very small dose of it internally—(Detroit Free Press. 


Ir is stated in the New York Sum that the rudder of the French iron- 
clad Brennus, launched some time ago at Lorient, was 18 feet high, 13 
feet wide, and weighed 17 tons. In transporting it from the shops where 
it was made to the shipyard, it was necessary te suspend it between two 
flat cars, as it could not be placed upon a single car in any position, even 
by this latter arrangement the rudder just clearing the roadbed and the 
arches of the tunnels through which it was necessary to pass. This great 
rudder was built with an interior framework of wrought steel, iron angles 
and plates, and covered with steel plates, extraordinary care being taken to 
have it perfectly waterweight. 
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ELECTRIC LIGHT PLANT AT MONTE CARLO. INTERESTING QUESTIONS FOR STEAM USERS. 


The principality of Monaco, with its population of 8,o00 persons, sup- Waste of steam and power, and consequently of money, is going on to 
ports two electric light stations. The principal customer of the Societe des | a greater or less extent in all manufacturing estab!ishments. | Much of this 
Bains de Mer et du Cercle des Etrangers is the Casino, with its hundreds | might be saved, were it known to exist, but in by far the larger number of 
of brilliant lights. The cases the steam user is 
station is located on blissfully unconscious 








the east shore of the § = \ \Goe = —— LC A Ta ey tan of the steady drain that 
little harbor of Monaco, 5 = = el aL Sh ina | is being made upon his 
about aquarterofamile § | SS ae eee —_s |) 24) pocket, and fondly im- 


from the gaming resort. | 
The plant is rather Ail 
small, and is arranged AN 
in three units. The HT AN 
boilers are of the tubu- hid 
lar type, and coke is Hi 
burned under them. 
The engines are verti- 
cal, compound, con- 
densing, and each is AE eR Ee 

capable of developing jj = a eae 
go horse-power at a = iM) Pn) | age BA ARTE 
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agines that his coal 
bills are fully warrant- 
ed by the amount and 
character of the work 
which he is doing. If 
his steam plant is satis- 
factory in point of ap- 
pearance, he is often 
quite content, and will 
not trouble himself 
about possible defects 
which a little investiga- 
tion would readily ex- 
pose and the removal 
of which might make 
an important difference 
in the year’s balance- 
sheet. 

The question pro- 
pounded at one of the 
recent topical evenings 
of the American Society 
of Mechanical Engi- 
neers—‘‘ Have you any 
idea what your power 
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perminute. The three 

dynamosare Ganz direct a 
current machines, each 
of a capacity of 48,000 
watts. Two of the 
engines and generators 
are shown in the ac- 
companying __illustra- 
tion. Current is carried 
from the station to the 
Casino by a 60-wire 
lead covered cable 
buried under the pave- costs you ? ”’—alone sug- 
ment in a wooden gests that there are a 
trench. Proceedings would of necessity come to a sudden stop at the , large number of power users who do not know and who have never 
Casino should darkness fall upon the game. If it should continue for many , taken the trouble to find out, and it is to them that a series of questions, 
minutes the experience would be very trying onthe nerves of the players. | recently issued in circular form by a New York consulting mechanical 
The palatial structure has, therefore, been connected with the second station | engineer, oughtto be of considerable interest. The questions reads as 
in Monaco, where Ganz alternators are operated, A bank of transformersis follows: 

located at the Casino, and if the continuous current should fail, the alter- , Do you know how much it costs you for steam used in your engine, 
nating current is available and, consequently, for 
to light 1,000 lamps. The your power? 

illustration is reproduced Do you know that there 
from L’ Eleciricien by the may be very large and 
Western Electrician. preventable wastes which 


,seseee rare) a F) & aexan,. 2 may represent a goodly 
: oy Ms, pt “1% 
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ELECTRIC LIGHT PLANT AT MONTE CARLO. 


A MAMMOTH WATER ly tise 


Siete ee a sum of money to you 
WHEEL. .e Pea Bers 
| a 


every month? 

Do you know that the 
valves may be out of ad- 
justment andthe pipe ar- 
rangement faulty, entailing 
serious and needless ex- 
penditure of money on 
your part ? 

Do you know that an 
engine may be running 
smoothly and apparently 
very satisfactorily, and yet 
be very wasteful, because 
of some hidden and an- 
known defect ? 

Do you know that to 
secure and maintain the 
best conditions for econ- 
omy, an engine should 
be periodically tested by 
the indicator, and that the 
indicator will reveal any 
hidden defects ? 

Do you know that the 
cost of an_ intelligently 
conducted indicator test is 
an insignificantly small 
percentage of what it 
might enable you to save? 

If you are selling part of 
the power from your 





We present herewith, an 
illustration ofan enormous 
turbine water wheel, re- 
cently built by James Lef- 
fel & Co., of Springfied, 
Ohio. This wheel was 
supplied to a large lumber 
company, to be placed in 
a new large saw mill with 
planing mill, sash and door 
factory annexed. It drives 
the complete plant, and is 
said to give nearly 600 
horse power, under only 
16 feet head. The same 
lumber company have had 
in operation for a number 
of years, eight or ten wheels 
of the same make. 

The illustration shows 
the wheel in its casing, 
with a pair of surmounted 
gears, andthe supporting 
bridge word. In this con- 
dition, it was entirely too 
large for shipment, of 
course, and was dismount- 
ed, and loaded upon three 
separate cars, The entire 
weight of portion shown, engine to some one else, 
is.upwards of 45 tons, the do you know exactly how 
largest diameter being 15 much, and whether, there- 
feet, and the height to the ar SEE MOTE, WATER WEEE fore you are getting a prop- 
top of the gearing about 22 feet. To the opening or mouth, shown in the | er money return for the power which you are supplying ? 
illustration, a pipe of some 50 feet in length, and 10 feet in diameter was To these questions is appended the statement, ‘‘if you do not know, 
connected. it would pay you to find out.” There is little question that if the trouble 

The illustration indicates the great capacity of James Leffel & Co.’s | of this were generally appreciated, as it should be, an important saving of 
works, and their ability to turn out water power plants of great magnitude. | money would be effected in many establishments—a saving which would 
The wheel is fully up to the standard that has won for the James Leffel & | much more than counterbalances the expense of locating the money leaks 
Co. so enevitable a reputation among water power users. in the operating departments, and which would conclusively demonstrate 
that the services of a consulting engineer are not needless luxuries, as is 
: often imagined, to be indulged in only by an extravagant few. 

RicH copper veins have been discovered on the island of Madagascar. There are plenty of practical examples to show the truth of this. We 
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have in mind the case of an incandescent electric light plant in a mill, 
driven by a 12”x12” horizontal engine. A large condensing engine fur- 
nished power for the mill machinery, and the steam pressure carried by 
the boilers was only 30 pounds. This was insufficient to produce the 
required power from the small engine, and the latter was therefore con- 
nected with the condenser to obtain the advantage of 26” of vacuum. 
Even when thus connected, however, the engine proved unequal to the 
work and the electric lamps could not be brought up to their normal brill- 
iancy. After much dissatisfaction it was concluded to put in a larger 
engine, but, as a last resort, before taking this step, the services of an 
expert were secured to determine, if possible, whether this rather costly 
proceeding was really necessary, and whether, with some changes in 
arrangement, the engine then in place could not after all be made to per- 
form satisfactorily. 

The indicator being applied to the engine, it was found, strangely, 
bat no vacugm whatever was obtained, the back pressure line of the 
jiagram coinciding practically with the atmospheric line. A little further 
‘xamination quickly showed the reason for this. The exhaust pipe led 
rom the engine downward, then to the left, then upward, and then, afier 
mother turn to the condenser, making in all four turns. Besides, the 
owest section of the pipe formed a reservoir for any water discharged from 
he engine cylinder, and the exhaust steam had to work its way through 
his ‘‘ water-leg.” All this together completely neutralized the vacuum in 
he condenser. 

The exhaust pipe was disconnected and re-arranged, doing away with 
he ‘‘ water-leg” and twoturns. After this had been done, a tair vacuum 
was obtained in the engine, and the lights gave entire satisfaction. The 
‘xpert’s bill was about $50, as against a contemplated outlay of about 
$1,000 for a new engine, not counting the loss of time which the erection 
of such a new engine would have entailed. Need it be said that the 
sxpert’s fee occasioned no murmur ? 

Another case that we know of involved the question of the amount of 
ower furnished to a tenant. A contract had been made several years 
previous with the owner of the power plant to have him supply about 30 
horse-power for the operation of some shoe machinery. The amount of 
power was roughly estimated from the size of the transmitting belt and 
pulley, and everything proved eventually satisfactory for atime. Gradu- 
ally, however, the tenant’s machinery was added to, and his consumption 
of power increased correspondingly, until finally, the other party to the 
contract suggested the propriety of an increased payment for power sup- 
plied. What was at first a good-natured discussion of the proper basis for 
the increased charge threatened to end ina rupture of friendly and busi- 
ness relations, but in the end it was agreed to call in a consulting engineer 
and to abide by his decision as to the amount of power actually furnished. 
An indicator test quickly decided the question. The expense of the test 
and report was $35, and both owner and tenant were satisfied with the 
result. It added about $1,500 to the annual revenue of the former, and re- 
established pleasant business relations all around. In both cases the ex- 
pert fee was almost nominal considering the interests involved, and the 
ncurrence of the expense was in each instance a good investment.—[Me- 
chanical News. 


PROPELLING STREET CARS BY GAS ENGINES. 





One of the illustrations in this article calls attention to the vertical 
engine made by the Van Duzen Gas Engine Co., to use with gasoline as 
fuel, but it can be used with gas. This style is used on either portable or 
traction engine and usually for marine purposes. The cylinder is cast in 
one piece, preventing any possibility of leaking between joints by the 
unequal expansion and contraction of the two, the same as in their horizon- 
tal engines, and is supported by four steel standards, accurately turned and 





finished, and of sufficient strength to sustain any strain liable to be put on 
them. They are securely fastened in the base and support the journals, 
gear-wheel shaft which operates the valves and governor. The base and 
pillar blocks are cast in one piece. The crank-shaft, governor valves, 
connecting rod and balance wheels are the same as used in the horizontal 
engine, and are found by experience to give satisfaction. 


As inventive genius is seeking to find some way to obtain needed 
motive power to run street railway cars at a comparatively small expense, 
and do away with all the annoyances of poles and overhead wires, this 
article calls attention to a system of motive power which solves this prob- 
lem, and when more fully and better known will be more extensively used, 
as orders on hand plainly indicate. 

A new use has been found for this vertical engine by the Patton Motor 
Manufacturing Co., whose plant is in Pullman, Ill., and whose office is at 
44 Lakeside Building, Chicago, IJ. Mr. A. B. Pullman, of the Pullman 
Palace Car Co., is President; H. H. Latham Vice-president; H. G. Bird, 
Treasurer; W. H. Dyrenforth, Secretary; Thos. Saunders, General Man- 
ager. This company manufactures the Patton motor, a new method of 
propulsion for street and elevated railways. In the use of this motor, 
wires, poles and power plants are entirely done away with and the parts to 
be used, which act simply and in perfect harmony, are a gasoline engine, 
accumulator, dynamo and motor. The expense of this motive power, as 
found by actual experience, is 17 to 20 cents per hour. In the use of this 
engine and dynamo there is a continuous service and constant generating 
of electric force received by the accumulators and all surplus not required 
for use is stored for any emergency. The accumulators are never fully 
discharged and thus any perceptible wearing of the plates is obviated. 
The arrangement of this machinery is very simple and easily handled by 
any one of ordinary ability. They carry roo accumulator cells of sufficient 
strength to develop 80 horse-power, if needed, The gasoline engine is 
put in position on the trucks, independent of the car body, and geared 
direct to the dynamo by friction, and being controlled automatically 
requires no attention. The electric motor being geared direct to the axle 





received its energy from the dynamo current supplemented by the reserve 
power when needed, from the accumulators. This additional current is 
governed automatically. In the working of this motor power on the grade 
or level track carrying a light load, or when car is not in motion, a constant 
generating power exists, producing a surplus electric force. In most sys- 
tems this would be a dead loss of power, but in the Patton motor system 
these accumulators are so arranged as to take care of this surplus force, 
which would otherwise be wasted. The engine and dynamos use a space 
six feet square and are entirely housed, the accumulators conveniently 
stored and the maehinery of the car is from publicview. It is operated by 
one man, stationed gn either platform and any desired speed is obtained. 
It can be managed as an independent car to draw trailers or as a combina- 
tion for carrying passengers. 

The Patton Motor Manufacturing Co. have been using this motor on 
the street railway in Pullman for several months, and in so doing have had 
in use two of the Van Duzen vertical engines, one 20 and one 30 horse- 
power, which have given complete satisfaction. Severe tests show it to be 
a practical motive power, as they have since ordered more to meet the 
demand which is constantly increasing. The illustration gives a good idea 
of a combination passenger street railway car, in which the motive power 
is used as stated. This car is arranged to carry 30 passengers. 

The Van Duzen Gas & Gasoline Engine Co., No. 25 Broadway, Cin- 
cinnati, or the Patton Motor Manufacturing Co., will give any additional 
information to any one desiring to make further inquiry. 





ELECTRICITY VS. STEAM. 





The inadequacy of all electric locomotives proposed for heavy and fre- 
quent enger trains—for service such as must be handled on the promin- 
ent suburban railroads—has several times been referred to in these col- 
umns. We have pointed out what seems to be a lack of appreciation on 


}the part of the electric companies and designers of the problem to be 


solved. We now present some definite information on this subject, to show 
clearly what is needed in an electric motor if it is to do the work now per- 
formed by steam locomotives in the service referred to. The data are 
based on the present operation of the suburban section of the Illinois Cen- 
tral road in Chicago, one of the largest suburban traffic fields in this coun- 
try. | 

The lengths of the stops average about 15 seconds when the trains are 
not too crowded and the trainmen are alert. The trains are composed of 
from four to 16 cars, according to the traffic, and the average number of 
cars per train is six. 

The data are based on actual speed and indicator-diagrams taken from 
the suburban engines on the road, and are as accurate as necessary to give 
a perfectly safe basis for estimating the power needed to run the road by 
electricity. From diagrams we have calculated the average and maximum 
horse-power between stations required to pull a train, and the average and 
maximum horse-power required to run all thetrains. The results are given 
in what follows, together with the amount of coal consumed per useful 
horse-power absorbed in hauling the cars and their lading per hour: 
Average number of cars per train...............cccccsscceceesseeneenerseeeeeeeeenanens 6 


Maximum number of trains on line at any one tinic..................csceeeees 1 
Maximum number of cars on line at any one time..................:c:ces eens 


8 








Average horse-power required between atations to overcome the inertia 


and the friction of the trains, as shown from the acceleration dia- 
SONG 52555 Secs eaciterseattaeeuse tants Cdshiu shea sOns heaaetauae hee oesthsnduds se eueGuae: 390 
Maximum horse-power required between ptations to overcome the in- 
ertia and the friction of the trains, as shown from the acceleration 
CIM FATA oo ssshsiecey es sca vat ewel iis onieremee cases ay cctan ean cae cueuiee eseian tee vadepustess 510 
Average pull on the iorward drawbar of the train in pounds, taken as 
an average of the pull between stations. ..................ccccececescccecsenes 7,750 
Maximum pull on drawbar at starting, pounds.......................ccceeeeesoeeee 14,000 


If all the trains are running exactly according to the large diagram, 
which accords with the time table, then the following averages and maxi- 
mums may be deduced: : 


Average aggregate horse- power for all traineon the line..................... 2,600 
Maximum horse-power for all tralus................cccccscscsscscscssceccescceseeeees 4,500 
Aggregate pull on forward drawbars, average pounde..................0...0008 51,700 
Aggregate pull on forward drawbars, maximum pounds..................... 108,750 


If it happens that all trains are running at once, but not necessarily all 
starting at once, then the following is obtained : 


Average horse- power for all trains.................ccccccccecccccscavscecscsescveceeeees 6 270 
Maximum horse power for all tradng......:..........c.ccccecceeccacsece: cvsnseceeenees 7,140 
Average pull for all forward drawbars, pound?.................cccccsecceeseessees 172,200 
Maximum pull for all forward drawbars, pounds.................cscceeceeseeeees 196,000 


The following are the averages between the hours of 5 and 6:20 P. M.: 


Average number of traine om Ume................cccccccecsscssescccscsoceterescecessees 
Average number of trains accelerating at one time.............cccsccccsscesees 6.6 


Maximum number of trains accelerating at one time.................cssess00 10.0 
Average number of horse-power hours of work done by esch steam Jo- 
COMOUVE: DEF GRY 2555 sicsc ccc seih i sescasdenc dieses iusendiveeeacdenvudsouuanienaueses 2,145 
Average amount of coal used by a steam locomotive in doing 2,145 
houre of work, pound .....................cccccsssceccccscosceccecscsuceceesesvecescess ; 
Average amount of Illinois ceal used per horse-power hour, pounds... 6 52 


The diagrams and tables give exactly what an electric locomotive will 
have to do in order to duplicate the work now done by steam locomotives. 
This is outside of all problems of switching, signaling and distribution of 
power. Of course, all those matters are readily settled. Where a railroad 
company owns its right of way, it is comparatively a simple matter to lay 
conductors for the electric current, and the switching of the current can be 
readily done. The whole question about the substitution of electricity for 
steam is centered around the possibility of getting a motor sufficiently 
powerful to do the work, and the handling of such powerful currents as 
would be necessary ona line like the Illinois Central, where a total of 
7,000 or 8,000 horse-power is needed. The business of the Illinois Cen- 
tral is constantly growing. The number of trains will be doubled within 
the next few years, and the suburban business will be extended further 
from the terminus. But, of course, more than one electric station could 
be used to supply the line, and distribution, in itself, is probably not an 
insurmountable obstacle. The problem that remains to be settled before 
much enthusiasm can be aroused among steam railroad men is that relat- 
ing to the possibility of making an electric motor with power equal to that 
of the steam locomotive. It will be noticed that the average horse-power 
between stations is about 390, while the maxinum is 510. 

The problem then is to construct and maintain an electric locomotive 
of sufficient weight to haul a train, one capable of evolving from 500 to 
800 horse-power. More than one motor to a train is practically out of the 
question. The exigencies of excursion days, when heavier and more 
numerous trains are run, we will ignore for the present. It now remains 
for those engineers who make electricity a special study to bring forward 
their plans and show what they propose todo. As yet they have shown 
no evidence of ability to meet the serious problem we have here outlined. 
Many railroad men have a feeling of confidence that electric motors will 
some day supplant our steam locomotives, but it is in most cases decidedly 
indefinite, not to say superficial. This sentiment encourages the electrical 
inventors, and it is right that it should, but they will need something more 
tangible if they are to make the desired progress.—[Abstract from the 
Railroad Gazette. 


HINTS TO ENGINEERS.—XI. 





BY EDWIN WOODWARD. 


While a knock in an engine is diways the outgrowth of a loose joint 
somewhere, it is very sensibly augmented by an improperly set valve, or a 
counterbalance of faulty design as to weight or position in which it is 
placed. But the valve gear being deranged is a most fruitful disorder— 
many disastrous results follow—the engine labors and strains at every 
revolution, nearly devoid of effective power; because, perhaps, steam is 
admitted late and, of course, necessarily cut off late—the exhaust does not 
open perhaps till the piston has started on its return stroke—the imprisoned 
steam gathering force by the compression till the valve lifts to let it escape, 
then other unused steam goes with it nor stops till the valve moves forward 
far enough to give it vent, when the pressure becomes somewhat greater in 
the steam chest than the cylinder. 

But the eccentric slipping is not the only evil that befalls this impor- 
tant part, for the valve will get wonderfully out of place when the crank 
and eccentric are cast one, or the eccentric keyed to place. In this case 
the valve rod usually gets short by wear and adjusting, and so may have 
lead at one end of the stroke—and to spare—and at the other end none. 
This leads to the important matter of adjusting the length of the rod—the 
first step in setting the valve. The learner is frequently instructed to 
‘* Place the engine on the dead center, then turn the eccentric forward in 
the direction it is to run till it has sufficient lead; then place the engine on 
the other center and discover if the valve has the same lead, if not, the 
rod should be lengthened or shortened as required, till both ends are 
alike.” The plan of teaching and indelibly fixing a lesson on the mind by 
exposing bad methods and contrasting them with good, is commendable. 
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But what may be said of it when only the defective way is explained? It — 
is very evident after the slightest consideration, that if the length of the rod 
is corrected after the valve is set, the set of the valve is thereby affected, | 
and after each alteration of the rod the valve must be re-set, and conse. 
quently it is much more logical to correct the length of the rod as a first | 
step. In the plain slide valve, the travel should be sufficient to open the © 
port its full width, and the length of the rod should be such as will neces. 
sarily make the valve travel equally beyond the admission edge of each 
port. This would be theoretically correct, but practically it is not, and 
will be further alluded to. 

The readiest way to correct the rod is to turn the engine and measure 
the distance the valve travels beyond the edge of the port. But if the - 
engine be large, this method is impractical, and the same result is obtained 
by loosening and revolving the eccentrie on the shaft. The proper length 
being determined, the next point is to find the dead center. This is often 
found by level—if the connection or at least the strap ends are level the 
engine is said to be on the dead center. This method does not find favor 
with the writer—most engines are not level and the level then to be avail- 
able must be adjusted to suit the incline. A much better method is by 
means of trams. 

The method is best illustrated by a diagram, Fig. 9. The engme 
should be turned over to near the center, about nine-tenths of the piston 
stroke. Make aprick mark with the center punch on the fly-wheel at A, 
and at A’ a mark on some fixed part to coincide with it, and then with the 
tram mark the relative position of the crosshead at C, with the guide barat | 
D. Then turn the wheel in the direction of the arrow over and beyond 
the center till the tram fits the marks C and D, as before, when the fly 
wheel will have traveled the distance from Ato B. B now being at A’ its 
place should now be marked with the prick punch. With the dividers 
locate the midway point between A and B at E, and that being turned at 
A’the engine is on the center, The opposite center is found in the same 
manner, working from the other end of the stroke. 

The center being found, the setting of the valve is easily accomplished. 
It depends much on the design of the engines, the valves, valve travel, 
ports lap, clearance, etc., whether the valve should be given lead or not. 
The object of lead is to stop the momentum of the reciprocating parts of 
engine, and is accomplished by admitting steam before the piston has 
reached the end of its stroke and the fact that it accomplishes its object is 


the one pointin its favor. That such use of steam is extravagant, is generally 
conceded, for by closing the exhaust before the piston reaches the end of the 
stroke, arresting the forward advance of the piston by compressing the 
steam remaining in the cylinder, the same effect is secured without levying 
on the boiler, and the same steam is thus made to do double duty. If the 
valve is to be given lead, turn the eccentric in the direction the engine is 
to run, till the valve has uncovered such a portion of the port as may be 
deemed necessary to accomplish it best. This is not always secured on 
the first trial, and the learners should not be discouraged if three or four 
efforts do not show the best results. Engines differ so in construction 
and design that no general rule can cover them all. So many elements 
enter into the problem that it is only by experience and constant study of 
the cause and Its effect that a first-rate reputation for ability in this line 1s 
achieved. 

It is not uncommon to find engineers that cannot be excelled for keep- 
ing certain types of engines in good running order—any disorder is as 
quickly located as his tooth-ache—but put him in charge of some other style 
of engine, ina dilapidated condition and require him to evolve order out of 
the chaos—chaos Is most likely to reign supreme for a season till the engine 
and its peculiarities grow into his nature, and inasmuuh as this condition 
arises mainly from solving the same problem repeatedly (or at best only put 
to him in another way), it is the cherished desire of the wide awake student 
to have to dofwith many styles and various difficulties. But the desire should 
not be so dominant as to lead him to ‘‘ tramping”’ to widen his knowledge. 
The knowledge so gained is not of value to the engineer, as a rule, be- 
sides the restless habit so induced grows with time, tillit masters the man, 
and eventually, from tramping to learn, it becomes tramping from custom, 
and as this trait increases, the desire for knowledge decreases, till nothing 
is left but a tramp, and a pauper, and a thoroughly dissolute and worth- 
less scamp, and it is a disgrace to an honorable profession to say that he 
ever was an engineer. But as before intimated, experience is not all that is 
required. Peculiarities of construction are easily forgotten, but the effects 
of a certain cause, when once grasped are thereafter ever at command, 
and should be carefully considered and whatever is required for the clear- 
ance, be it lead if the valve does not give sufficient compression, or com- 
pression if that is abundant, the reason of its use should be clearly under- 
stood. Then if aught comes amiss, remedy is ever at hand. 
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THE GARFIELD AUTOMATIC INJECTOR. 





There are many injectors on the market, and it 1s a dull day indeed 
that does not bring forth a new one. Probably there are more firms and 
individuals making and preparing to make injectors than any other article 
| used about a steam plant. Of course, the demand for 
them is large, but only a small percentage of the new 
ones ever amount to anything, leaving a few in posses- 
sion of the field. There are some of these machines 

that have stood the test of thorough trial for a number 
of years. Among them is the Garfield. The makers of 
this injector spent a great deal of money and time per- 
; fecting, and to-day they are, among the manufacturers 

of injectors only, rated second by the commercial agencies for capital 
invested and general substantiability. Their machine hasavery wide sale, 
and in buying one the purchaser gets the guarantee of proved efficiency 
and financial solidity. 

A cut of one of these machines is shown herewith. The manufactur- 
ers desire to procure responsible agents in parts of the country not now 
covered. Any one having to do with selling, erecting or repairing 
machinery and steam engines and boilers would do well to correspond with 
them at once. The makers are The Garfield Injector Co., Wadsworth, O. 
Descriptive circulars and prices will be sent to any address. 





New Catalogues. 

The Herendeen Manufacturing Co., of Geneva, N. Y., has issued a 
rew catalogue, accompanied by a pamphlet on ‘‘ Home Warming and 
Ventilation.” 


The Joseph Dixon Crucible Co., of Jersey City, N. J., has published 
a new catalogue devoted to their graphite productions. They know how 
to make a volume of this kind very interesting, and the new work is no 
exception to the general rule. 


The Lunkenheimer Brass Manufacturing Co., of Cincinnati, O., have 
recently publisked a new catalogue, very artistic in style, showing the 
latest makes of and giving the latest information concerning their large line 
of brass goods. 


The Jones & Lamson Mach:ne Co., box 26, Springfield, Vt., have just 
issued the third edition of their ‘‘ Rapid Lathe Work by a New Method.” 
It relates to the operation of the flat turret lathe, the invention of Mr. 
James Hartness, manufactured and sold by them. The sale of this lathe 
has been very large. The new edition of ‘‘ Rapid Lathe Work” is a 
marvel of art. 


Any one wanting mill machinery or power would do well to write to 
D. K. Norton & Son, of Cincinnati, O., for their last catalogue of mill 
supplies and engines and boilers. It contains almost every kind of manu- 
factures in that line, and from the many cuts and descriptions of the uses 
of the machinery, much information can be had. They give particulars of 
the large line of second-hand engines and boilers, and any one seeking a 
bargain will be likely to find it in this catalogue. 


Trade Notes. 

W. F. & John Barnes Co., makers of lathes, drills, and other machine 
tools, Rockford, Ill., report business brisk, and no cessation of orders. 
They are among the oldest manufacturers of machine tools in the coun ry, 
and were the pioneers in the West. 


The Long & Allstatter Co., of Hamilton, O., continue to make large 
numbers of their efficient punches and shears—double, single, horizontal, 
multiple, automatic spacing, etc. Their catalogue will be asource of much 
information for any one interested in these tools. It is, of course, sent 
free on application to those thinking of purchasing. 


The man who sells goods to his shopmates makes a mistake if he does 
not handle the Stevens patent machinists tools, made by the J. Stevens 
Arms & Tool Co., box 216, Chicopee Falls, Mass. 
application. 

The Armstrong Bros Tool Co., 78 Edgewood avenue, Chicago, report 
a very active trade on their patent tool holder. The tool is a very handy 
one, better and cheaper than any that can be made in the shop. A circular 
describing it is sent free on application. 


Catalogues sent on 


The Oldest Publisher of Mechanical Books. 

It may be interesting to know that the oldest scientific and mechanical 
publishing house was founded in 1785, by Mathew Carey, at Philadelphia, 
Pa. It has grown slowly and steadily ever since, and is now the largest as 
well asthe oldest. The management has always been singularly upright 
and able. It is now Henry Carey Baird & Co. 
Any one who wishes any book whatever on the sciences or industries, 
should remember that this house publishes the most complete list in the 
world. They say in all their publications and advertisements: ‘‘ Our 
New and Revised Catalogue of Practical and Scientific Books, 88 pages, 
8vo., and our other catalogues and circulars, the whole covering every 
branch of Science, applied to the Arts, sent free of postage to anyone in 
any part of the world who will furnish his address.” 
The firm of Henry Carey Baird & Co. is located at 810 Walnut street, 
Philadelphia, Pa. 


A Gigantic White Oak Tree. 

The largest piece of white oak, probably, that was ever sawed to order 

and shipped to New York, says the Recorder, was 30” square and 50 feet 
long, and measured 3,750 feet, board measure. It weighed 22,500 pounds, 
railroad standard weight for green oak timber. The tree measured over 


3)4 feet in diameter 50 feet from the ground. Another piece was also 
received at the same time which was 24x20” and 60 feet long. The two 
pieces made 6,150 feet and were all that was shipped in two cars which 
came from Ohio. 


. Extension of Cleveland’s Machinery Supply Depot. 
The Parkin & Bosworth Co., dealers in all kinds of machinery and 
supplies, Cleveland, O., have now a new and spacious store on the Viaduct 
which is connected with the old store on So. Water street. They have 
recently put in a very fine new line of tools, light, medium and heavy, and 
at prices to suit the notion of every buyer. This company started in 
Cleveland some nine years ago, and have made a wonderful success in the 
machinery trade. They are known as a very square dealing firm, which 
sells none but first-class goods. Their new number on the Viaduct is 76. 


Powerful Indian Air Guns. 

The Indians along the Mirida river hunt with blow guns made out of 
the young stalks of a certain kind of palm, from which the pith is removed. 
The arrows employed as projectiles are simply splinters of reed, sharpened 
at one end, the other end being wrapped with enough silk cotton obtained 
from another kind of palm to fill up the bore of the blow gun. The arrows 
are about 10” long and very light. They are tipped with the famous and 
deadly ‘‘ woorari” poison. 

Used by one of these naked savages the blow gun is a weapon of great 
accuracy and effectiveness, even a small bird on a treetop being brought 
down by the skilled shooter with reasonable certainty at the first try.-—[In- 
terview in Washington Star. 


Thirty-Eight Years an Engineer. 

Who in Western New York on the Niagara Falls branch of the Central 
has not seen, or ridden behind, ‘‘ Old Browser,” who runs the morning 
accommodation out of the Falls, reaching Rochester when the finger of 
time is nearly on the point of 10, and returning as the shadows are point- 
ing toward 5? ‘Truly he is a graybeard, and from October, 1853, has 
looked out of his keen eyes along the shining rail to see that all was right 
ahead, for he has carried in over 38 years nearly 5,000,000 of human 
beings, and has not killed one passenger. In drawing this vast number of 
accidentable persons he has wheeled the circuit of this globe over 66 times, 
nearly 2,000,000 miles. Where in this or any other country is an engineer 
who has a living record of this character ?—[ Rochester Union, June 28. 


Of Interest to Machine Shops. 
When seeking prices on machinery it would be well to address Mr. 
W. P, Davis, of Rochester, N. Y., and ask for his catalogue. Mr. Davis 
makes a most excellent lire of key-seating and cutting-off machines, and 
has besides a large store in which he carries machine tools of every 
description, new and second hand. His catalogue contains a list, carefully 
revised every few weeks, of second-hand lathes, planers, drill presses, and 
other tools at very low prices. Address, W. P. Davis, Rochester, N. Y. 


An Important Surgical Tool. 
The latest electrical surgical instrument consists of a hard rubber tube, 
inclosing a number of small wires, which is designed to be attached to the 
tip of the finger. It is for use in internal operations, and is intended to 
transmit substantially the same sensations to the operator’s finger tip that 
he would experience if his finger were actually present where the device is 
and in contact with the same surface. —(Prescription. 


THE Cleveland Division of N. A. S. E., No. 5, of Ohio, extend to 
their frieads and the public in general an invitation to attend their annual 
excursion and picnic to Cedar Point, Sunday, July 31, ’92. Train leaves 
Union depot at 8:30 Standard time, stops at Detroit street, Berea and 
Elyria. Tickets $1; children 50 cents. 


THE diameter of a lightning flash can be measured wherever a bolt of 
lightning has entered a bed of sand. It turns the silica of the sand into 
glass and makes a glass tube in the earth which is called a ‘‘fulgurite.” 
These have been followed into the sand for 30 feet. They vary in diame- 
ter from the size of a quill to 3”. 


Tue Union Iron & Steel Co. is the name of a new concern formed by 
the consolidation of the interests of Cartwright, McCurdy & Co., of 
Youngstown, and the Youngstown Iron & Steel Co. owning the Youngs- 
town, Girard and Warren rolling mills in the Mahoning Valley. 


WATCH crystals are made by blowing a sphere of glass about one 
yard in diameter, after which the discs are cut from it by means of a pair 
of compasses having a diamond at the extremity of one leg. 


For iron rust lay in kerosene oil and let it remain covered for some 


time. The oil will loosen the rust so that it will come off. 


Burlington Route New Service. 


A through Pullman ape ga car Chicago to San Francisco is a feature of 
the Burlington’s new service. This car leaves Chicago daily on the fast train, 
at 1 P M., and runs via Denver, Colorado Springs, Leadville, Glenwood Springs, 
Salt Lake City and Ogden, arriving in San Francisco at 11.45 A. M., less than 
four days en route. 
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STEAM BOILER EXPLOSIONS. 





BY THOMAS MASON. 


The apprehension of the public is aroused by the recent frequent 
occurrence of accidents, in some of which there has been serious loss of 
life. One of the best ways of allaying this apprehension is by investigation, 
which a committee recently appointed by this association, with that end in 
view, has concluded that there is no doubt that these accidents were not 
unavoidably incident to the useful agent, steam, but resulted from a want 
of due regulation of its power, or from other circumstances incidental to 
its use, which could have been foreseen and by proper regulation guarded 

ainst. 

ip The difficulty of obtaining satisfactory evidence as to the cause of 
these disasters is well known. Quite frequently those to whose mismanage- 
ment or lack of care they were due have been among the victims, and even 
when they have survived, the precise state of things immediately preced- 
ing the occurrence, has either been unknown to them or their testimony 
has been biased on account of the position they occupied—hence mystery, 
and the public has to be satisfied with the number killed and amount of 
property destroyed, added to a few suppositions of no material value, and 
exposure to like future danger. 

Explosions may be classed under four heads: 

Undue pressure in a boiler. 

Unduly heated metal in a boiler. 

Defects in constructing a boiler or its appendages. 

Carelessness or ignorance of those in charge. 

A mere reference to these is all that is possible in a paper of this kind, 
but any of the four subjects can be studied with profit. 


EXPLOSIONS FROM UNDUE PRESSURE. 


The idea that a boiler will not explode if duly supplied with water has 
been proved untenable, and is mischievous in its tendencies. Undue 
pressure from within, either sudden or gradual, can produce the most 
violent of explosions and is, no doubt, as often the cause of them as any 
other. I have known engineers of recognized ability to contend that as 
long as a boiler is kept closed, disaster from this source would not follow; 
but, if an opening occurred, either by the safety valve being pulled up or 
the stop valve opened, the boiler would go up, but not otherwise. 

That is all right, and either of those actions would be wrong if the 
pressure got much beyond that allowed, but I do contend that a pressure 
can be attained, and often is attained, (whose effects with a working engine 
will be felt quicker than when not working) that will tear a boiler to pieces. 
We have no more reason to doubt that a boiler can be torn apart by such 
a strain, than we have to doubt that a tensile strength of 54,000 pounds 
will tear an inch of iron apart. 

The boiler of the tow boat ‘‘ Parker,” which blew up at Bridgeport, 
several months ago, is a possible example of this kind. She had a heavy 
tow which became grounded. The statement of the only survivor of the 
crew (there were eight or nine killed, some of whom were spectators watch- 
ing her from the dock) was that, ‘‘ there seemed to be the usual amount 
of water in the boiler but she was laboring hard and steaming for all she 
was worth.” 

The shell gave out near the water line, tore downward and blew the 
bottom out of the boat, the upper part of the shell flying in pieces and kill- 
ing some of the people on shore. The exact condition of things previously 
can never be known; some thought it possible that the boat careening, 
laid part of the tubes bare and the water returning to them caused a rup- 
ture, but to combat this idea, the tubes were found intact. This fact, 
added to the evidence mentioned, made undue pressure a not unlikely 
cause of the disaster. To guard against this trouble, every boiler should 
have two safety valves, one the ball and lever type in control of the engi- 
neer or fireman, and also a first class pop-safety, properly set; both these 
valves should be frequently handled, so they will not become corroded and 
the steam gauge should be occasionally tested for accuracy, especially 
where but one boiler is in use and the opportunity for comparison with 
other gauges is not available. 


EXPLOSIONS FROM UNDULY HEATED METAL. 


We know that no part of a boiler exposed to fire, but should be in im- 
mediate contact with water, the temperature of the iron cannot then exceed 
that of the water; when from any cause it becomes unduly heated it is 
weakened and may give out at some future time, even under ordinary 
pressure, and, again, it becomes a reservoir of heat, which if water touches 
it, produces steam of so highly elastic a nature that explosion is likely to 
occur. 

During experiments conducted by the Franklin Institute, of Pennsyl- 
vania, it was found that drops of water vaporized most rapidly at a tem- 
perature of 334° under atmospheric pressure only; the development of a 
repulsive force was so rapid above this temperature that drops which, at 
the temperature stated, disappeared in two seconds required 152 seconds 
when the temperature was raised to 395°, and here we have a clue to the 
action of water on heated metal. When the quantity was increased 16 
times and put under pressure the most rapid vaporization occured at 600°. 
So you see this highly elastic steam was produced most rapidly under press- 
ure and, in one case, when the water was separated from the bottom of 
boiler, until it was heated red and then suddenly inflected on it, the steam 
pressure increased 180 pounds in three minutes, the boiler then exploding. 

The time required for the generation of this explosive steam cannot be 
calculated, but we know that it is more rapid than can be taken care of by 
a safety valve and shows the risk taken when an attempt is made to put 
water into a boiler when unduly heated metal is liable to be exposed to it. 

The Warren Springer explosion at Chicago is undoubtedly an example 
of this kind, but the able article of Mr. A. F. Nagle in the March number 
of Power concerning this disaster makes further reference to it unnecessary. 

Lifting or foaming is a source of danger and was no doubt the cause 
of the explosion at the Canal Pumping Works, Chicago, a year ago. The 
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water supply was taken from the river, which is virtually the city sewer, 
and at certain seasons is quite impure. In cases of this kind the engine 
should be slowed down or stopped, as the case required, and if the foam- 
ing continued when the engine was started again, more boiler capacity 
should be added ; or if this was not available the supply must come from a 
pure source—the usual surface or bottom blowing is not a permanent relief 
with impure water of this nature. 

As a guard against low water the use of fusible plugs is not always 
satisfactory; the alloy used is tin, lead and bismuth. For 60 pounds press- 
ure the proportion should be eight parts of tin, eight of lead and three and 
a half of bismuth. As the pressure increases, the quantity of bismuth is 
gradually decreased, until at 150 pounds pressure we need none at all. 
The temperature of steam at that pressure being near enough to the melt- 
ing point of tin an alloy of lead and tin is sufficient. Unless care is taken 
in the mixture of this metal to suit the different pressures for which they are 
intended they are worse than useless, for they blow out and cause unnec- 
essary alarm. 

Concerning the construction of boilers it is not possible to consider the 
numerous varieties of form at present in use, but when high pressures are 
employed we should avoid flat surfaces as much as possible and keep to the 
cylindrical form. A sphere will resist twice the pressure of a tube of equal 
diameter and a tube nearly twice that of a square surface. Why is it that 
a boiler always gives out at the longitudinal seams? Suppose we set off 
two points, A A, on the circular head of a boiler [Illustrated on black- 
board] and two straight lines, C D, and C D on the longitudinal shell of a 
boiler of equal distances apart, the two triangles, O and O, have but one- 
half the area of the parallelogram C D D C, and consequently can receive 
but one-half the strain; hence the shell goes first. All pressures are 
exerted in the line of the greatest diameter, and while the tubes are an 
element of strength to the heads of a boiler a hollow shell would certainly 
give way first in the line of the longitudinal seams. 

The inspection laws of Chicago provides for the bracing of ordinary 
flat surfaces, as follows: Using 140 as a constant multiply, this by the 
square of the thickness of plate in 16ths of an inch and divide this product 
by the square of the distance of stay bolts from center to center; this will 
give the working pressure allowed. [Examples given. ] 

When flat surfaces occur in marine boilers in back connections or fire 
boxes, the same rule is enforced, only the constant used is in this case is 112 
and the bolts are not allowed to be more than 11” apart. Allowing in each 
case 5,000 pounds tensile strain for each square inch area of stay bolt in 
the appendages to a boiler, there should always be more than one valve 
between the pump and boiler, both on steam pipe and delivery, so in case 
of accident steam could be shut off without danger; feed pipes should also 
have at their lower end, near the boiler, a pet cock so that any generation 
of steam in pipes can be blown off; this charging of feed pipes with steam 
is often a cause of anxiety and the remedy should in no case be neglected. 

Familiarity with any sort of danger is so sure to produce calousness to 
it that an engineer is often careless. This subject of the causes of explo- 
sions has been so little investigated that men well versed in general science 
might be excused for ignorance of it, and steam engineers should not be 
hastily blamed for what is incident to the very nature of their calling, 
rather than a fault. The fact of carelessness or ignorance has, however, 
been so much insisted upon by the outside world that it must almost be 
assumed and an effort made to supply a remedy. 

It is not right to expect that firemen or many engineers should be 
versed in the scientific principles which regulate the use of steam. The 
public have, however, the right to expect from employers that those who 
are entrusted with human life-should have a thorough, practical acquaint- 
ance with the steam engine and boiler, and also to demand that those who 
have information of the sources of danger should lay down plain rules for 
the guidance of those under them and as a guard against carelessness ; the 
public have further the right to exact from the municipal government the 
law that those having charge of engines or boilers should, by strict examin- 
ation as to their qualifications as engineers, be found worthy to be entrusted 
with their care. 

[The preceding was read before the Robert Fulton Association, N. A. 
S. E., of Chicago, June 5th. | 


ELECTRIC POWER STATIONS. 





BY HORATIO A. FOSTER. 


Although it is the province or this Institute to consider largely the 
more theoretical side of electrical engineering, and rightly so, it is perhaps 
well that it should occasionally have brought to its attention that outside 
practical part, only for which theory would have no backing, and therefore 
could not reach its proper development. 

It has been the fortune of the writer during the last ten months to 
visit and inspect, both technically and financially, considerably more than 
a hundred central lighting stations. 

* 6 * * 

Perhaps if instances be mentioned under the following heads a better 
understanding can be arrived at, viz.: Location; foundations; construction 
of station; motive power; arrangement of machinery and location and 
construction of lines. 

LOCATION. 


The location of plants is not now so generally bad as in the past, although 
we occasionally find a station in a location for which no excuse is appar- 
ent, as, for instance, one located in the basement of a carpenter shop at a 
long distance from fuel supplies, and only plenty of condensing water to 
recommend it; insurance rate 3 per cent. or more. Another location 
nine miles away from a village of two thousand people to take advantage 
of water power never surely available all the year, and since destroyed 
entirely for the greater part of the year. Another placed so low down in 
refefence to its water power as to be flooded in freshets. Another located 
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more than a mile from fuel supplies and the center of distribution, at the 
top of along, steep hill, with not even free water to recommend it. 
Another so located in relation to a very intermittent water power as to be 
unable to take advantage of the water for condensing purposes and now 
runnning the poorest kind of a slide valve engine. Another located in a 
rickety, old, uncared-for part of a gas house where coke is scarce, and 
apparently plenty of water power available within half a mile. 

Another located a long distance from center of distribution and coal 
supplies, to take advantage of cheap land and cheap fuel, the last of which 
has s.nce proved very unreliable, when seemingly land could have been 
had much more central, with a much surer supply of cheap fuel, and, to 
cap all, the value of that land has since increased enough to have paid the 
entire cost of the station at any moment it be desirable to sell. ; 

One advantage of some of the older centrally located stations has since 
been learned in the increase in value of such real estate. One such station 
visited will enlarge and rebuild soon, and will sell its present real estate 
for enough advance to go far toward paying for the new station, and there 
are others which can, I think, tell the same story. In fact, in the present 
problematical growth of the future; a well-selected piece of ground may 
prove a very valuable part of the investment. 


FOUNDATIONS. 


Foundations are not much better than in the past, and some of those 
now placed under dynamos would sustain almost anything that could be 
put on them. Poor foundations are occasionally seen though, as for 
instance those under a large bank of boilers in a station which was erected 
and started in six weeks. The boilers have since lurched forward until the 
fronts are some two or three inches out of plumb. In fact, too little atten- 
tion seems to have been paid to boiler foundations as a general thing. 

Engines have fared better, and when the ground has been good the 
foundations are to be little criticized. 

One station has very large Corliss engines, and owing to water-soaked 
ground and limited time in which to build the brick foundations, they were 
placed wholly above the floor level of the dynamo room, and belts run 
both ways from the fly-wheels to shafting on either side of the room. 

Very few bad dynamo foundations are now met, but many unbalanced 
armatures are found which no amount of foundation would hold steady. 


STATION CONSTRUCTION. 


In station construction there has been no settled design, therefore the 
promotors have generally built as they saw fit, occasionally following sug- 
gestions of the agent. Of course many plants are located in buildings 
already up, in which case the machinery had to be made to fit. 

In many of these built especially for the work, no attention has been 
paid to designing for a low insurance rate, and brick stations are found 
sheathed all over the inside with pine; the one thing that insurance inspect- 
ors always criticize. A couple of coatings of whitewash or paint would 
have been much cheaper, safer, and looked quite as well. 

When stations have been remodeled very little improvement has been 
made in the smaller ones, but those in large cities have generally taken 
advantage of all the improvements to date, if not too strongly attached to 
some one parent company. , 


MOTIVE POWER. 


The selection of motive power has of course been governed by local 
conditions; in the Northern and Northwestern parts of New York State 
water power is abundant and is largely used as motive power for stations, 
but almost invariably with steam reserve. 

Water power alone has been found very difficult to govern for uniform 
speed, and some of the devices used for that purpose are, to say the least, 
ingenious. 

When the load is large enough to use part steam there is no trouble 
whatever, as the wheel takes a steady load and the engine does the gov- 
ernipg. 

Plants are sometimes placed along way from the work in order to 
take advantage of water power, and in some cases it seems as if all else 
had been sacrificed to that one point. 

Of engines there is no end to the different design, style and size used. 
Some use high speed, belted direct to dynamos, others slow speed belted to 
countershafts, some simple non-condensing, where compound condensing 
would be decidedly best. 

I know of at least three plants located in water-works pumping stations 
using high speed simple non-condensing engines ona practically steady 
load, all of which have been erected during the past three or four years. 

Two stations I remember having an all-night and every-night load’ of 
arc lights, and situated on a lake shore, which run high speed simple non- 
condensing engines. 

To offset this there is one station that deserves mention, as it embodies 
many points of value. The building is. substantial, of brick, two stories 
high and well set, the engine is a moderate speed compound condensing, 
with shaft extended for three dynamo pulleys, and one for the power con- 
denser. There is a heater between the exhaust and condenser, and a 
power pun attached to one side of the condenser. The flow to the boil- 
ers is governed by a by-pass valve, as the pump js, of course, in motion all 
the time the engine is running. This station has only an arc load and runs 
all night; it was built entirely under the supervision of a local mechanical 
engineer, with the exception of connecting the lines and dynamo terminals 
to the switchboard, and would, I think, be hard to beat for results. 


ARRANGEMENT OF MACHINERY. 


The arrangement of machinery is as diverse as the style of motive 
power ; when direct belting is used the arrangement is generally simple and 
plain, but oftentimes so crowded as to be very inconvenient. 

There seems no end to the arrangement of shafting ; some have a line 
shaft through the middle of the dynamo room, and belt both ways to 
dynamos ; others a shaft on either side of the room, belting to dynamos in 
the center ; others the shaft under the floor, belting up to dynamos, and 
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occasionally to engines also; others have the shafting overhead ; in fact, 
there is no endto the styles, some good and some bad. In most cases 
friction clutches are used with sbafting for stopping individual dynamos, 
and some few may use loose pulleys on independent sleeve for the same 
purpose. 

The length of belt centers varies greatly, some apparently thinking if 
long belts are better than short, very long ones must be much the best. 

The improvement in switchboards seems to me more marked than in 
any other department, which is probably owing to the pressure of insur- 
ance men, who look at the switchboard as the most dangerous fire risk 
of all. 

LINE CONSTRUCTION. 

In line construction I cannot see that any very marked improvement 
has been made, excepting, in some cases, the substitution of larger and 
better poles for the older ones. 

The use of black covered wire in place of white has, perhaps, made 
the lines a trifle less conspicuous ; but that is about all. The lines still have 
the apparent aimlessness of direction mentioned by Prof. Thomson, at 
Buffalo. : 

People in the larger interior cities are already agitating the question of 
underground wires, and it seems probable that unless something is done 
soon by the companies themselves to rid the streets of the more conspicuous 
of these wires, there will be very costly trouble for them to contend with. 

It can no longer be denied that wires are working well every day in 
subways, and the only valid argument against them is extreme cost. 
Nevertheless, when the general public learns this fact, cost will have little 
to do with the argument. 

In many places wires can be removed from the main streets to alleys 
back of the shops, and the extra cost will be decidedly cheaper than under- 
ground work. In such few places as have already done this wires are in- 
conspicuous and the underground question is never raised. 

In street lighting the favorite method is the cable suspension across 
the street. Where the work is neatly done this serves very well, but it 
would be difficult to find a more unsightly thing than some of the lamps so 
suspended. 

Considerable trouble is occasioned in the above method by breakage 
of the wires at the joint with the line and at the cross bar over the hood. 
There is no apparent reason why twin or duplex wire should not be more 
used for this purpose, instead of the kinked and straggly single wires. 

There are many other methods, some of them good in principle but 
bad in the application, and so it goes. 

It seems to me that if some action was taken by a non-partisan associa- 
tion like this Institute, an advance toward better engineering might be 
made, if a few general laws could be suggested to be followed in laying out 
the different parts of a lighting station. Perhaps it may be said that much 
of the above work should more properly come before the National Electric 
Light Association, but as many of that society are members of this Institute, 
I feel sure they would individually appreciate its backing in the future 
when the time comes for enlargement, and they have need of combined 
expert opinion. 

[The foregoing paper was read before the American Institute of Elec- 
trical Engineers. | 


SHEPARD’S HAND PLANER. 





Mr. H. L. Shepard, of Cincinnati, O., has placed on the market a 
hand planer, the design of which is shown in the illustration with this 
article. Its accurate work, great speed and ease of movement, and its 
moderate price, place it in the power of anyone to complete his outfit by 
adding a tool that cold chisel and hammer and file will not take the place 
of. For schools, for model shops, for inventor, it is an undispensable tool. 
A universal planer chuck is furnished with each machine. If desired 


Ae 
<) 





countershaft, power and automatic cross feed can be furnished at a small 
addition to the cost of the planer. These planers are of two sizes, No. 1 
is 12” long, 9” wide and 8” high. No. 2 is 24” long, 12” wide and 12” 
high. The same shops also turn out a power planer of two sizes which 
meet many needs and will answer the purpose of many high priced 
machines. Shepard’s new lightning double reverse 20” lathe, which he 
has been perfecting for some time, also containes some very desirable and 
valuable improvements. Any special information as to lathes and planers 
will be furnished on application to the manufacturer. 
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A SET OF FINE TOOLS. 


BY WM. HARRISON, 


[Let not the reader whoee taste does not rnn to that which diverts as well 
as instructs the minds, and who shuns fiction as unprofitable stuff, think that 
he will violate his custom by perusing Mr. Harrison’s paper. It is essentially 
trne, and those who akip it will mise a narrative that substantiates the saying 
that “ Truth is stranger than fiction.’’—Ep.] 








RECAPITULATION. 


Charles C. Adams, a mechanical engineer and instructor in a technical 
school, is reduced by sickness and his bad financial management, to distress. 
While in these straitened circumstances, a gentlemen, calling himself John 
W. Ellis, visited him and gave him employment. The work was to make from 
certain drawings a eet of tools, which, Mr. Ellis explained, were to be used in 
constructing the model of a very important invention. There was to be 
absolute secrecy. Five hundred dollars were paid down, and as much more 
when the work was finished. The job took about aweek. Ellis set the price 
himself, and the reasons he gave for paying somuch satisfied the maker. 

Mr. Adame now had not only sufficient funds to relieve the distress of 
himself and pereos but was able to develop an invention of his own. He was 
a most prolific inventor, but only this one patent was commercially valuab!e. 
He went ahead with it and in a short time became weaithy. The strain of pro 
viding a competence for himself and parents being now eased, he devoted his 
attention to a ng lady, Miss Ludlow, whose hand he asked in marriage. 
The lady herself was quite willing, but the father was in no haste to accord his 
consent. On the occasion of the interview between Mr. Adams and Mr. Lud- 
low, on the subject, which it was expected would be final, the latter produced 
a pair of long forceps, which had been left behind by a burglar who raided a 
neighbor’s house, and showed the astonished ng inventor and manufact- 
urer the name of “C. C. Adams, Detroit, Mich,” stamped in the steel. There 
was no doubt that the instrument was one of the set made for the seers pur- 
pote of constructing a model, nor that Mr. Adams had, instead of handing the 

lacksmith the stamps furnished him for thie purpose by Mr. Ellis, substituted 
his own for them unwittingly, with the result that his name was on every 
plece of a large kit of unusually fine and dangerous burglars’ tools. He is in 
an uncomfortable position and can not make Mr. Ludlow believe in his inno. 
cence. When suffering the worst from the unfortunate dilemma, he is sud- 
denly introduced to Mr. Ellis, at a party at the Brunswicks, as S. V. Ashton. 
He has an interview with Mr. Ashton and one Mr Bellknap, and ie quite well 
satisfied that the former is straight, notwithstanding the evidence against him. 
With an ingenious excuse, he gets a promise from Ashton to bring the tools to 
his office, and goes home much relieved. But when the time comes for deliv 
ering them he receives a letter that every one has been stolen. Mr. Ashton 
and Mr. Belknap had discovered that Mr. Adams’ stamp had been used on the 
tools and they decide to make him pay dearly for them. 





But Mr. Adams worked away, thinking that absorption in his duties 
would relieve the strain on his mind until Mr. Ashton paid him the pro- 
mised visit and informed him of the nature of the occurrence which was 
thought to be worse than the loss of the tools. 

He had to attend a meeting of the committee appointed to devise ways 
and means for the establishment of a machine shop-school, where poor 
boys who wished to learn to be machinists and engineers but could find no 
place to serve an apprenticeship, might be educated in practice and theory 
and at the same time earn a small salary. He did not feel much like going 
just at that time, but being chairman he could scarcely remain away with- 
out damaging the prospects. 

A few days before this incident, for want of something to settle his 
mind upon, he wandered out through the shop, noting as he passed, the 
fact, that young Sidney was doing very good work on the big lathe, and 
into the engine room. 

The engineer’s face was rather cloudy when Mr, Adams entered, but 
on seeing the president of the company in his quarters, which was not an 
unusual occurrence, he brightened up quickly. Mr. Adams greeted him 
pleasantly, asked how the new heater worked, and after looking .at engine 
for a few moments, passed into the boiler room. In the corner, on an old 
nail keg, sat a young man—scarcely a full grown boy. 

‘* Joe, better see to the fires,’ said the engineer in atone that revealed 
his pride in the authority he exercised. 

Joe, the fireman, arose from his keg, laid down a book and renewed 
the fires, which really required no coal just then. While Mr. Adams and 
the engineer were conversing, some one called the latter away and Mr. 
Adams looked around at Joe. The boy had rather a down cast expression, 
but was intently reading. 

‘‘Well, Joe,” said the inventor, approaching the keg, ‘‘ may I see 
what literature finds favor in the boiler room of this plant ?” 

‘‘ Joe looked up apprehensively and handed Mr. Adams the book, or 
rather the part of a book in magazine form, in a manner not a little em- 
barrassed. 

“« Maxims and Instructions for the Boiler Room, by Hawkins. I must 
congratulate you upon your happy and wise selection,” he said. ‘‘ How do 
you get this, Joe?” 

‘¢ A man came around and wanted Mr. Barnes (the engineer) and 
myself to subscribe for it. It comes in parts, at 25 cents each, and did not 
take much money ata time, so I subscribed. Mr. Barnes did not take it. 
He said he had more books than he could read and that I could learn 
more by seeing how he did things, than by reading papers and books. He 
said, too, that very likely I would never get more than a few of the parts. 
But I liked the books and the name of it and subscribed, and I have now 
got six. I suppose I am foolish to read them, for I know I ought to work 
instead of read, and may be I will get lots of nonsense out of them into 
my head, as Mr. Barnes says, but I would rather read them than do any- 
thing else, and I think it does me some good.” 

Joe had said more than he intended to when he started, and now that 
he had delivered himself of this information he felt uneasy. 

‘Joe,” replied Mr. Adams, ‘‘ your superior did right in advising 
you as he thought was to your best interest. He probably had not read 
any of these, or he would not have cautioned you in that way, for the work 
is one that will do you and every mechanic good.” | 


Joe was much relieved and summoned courage to ask a question which 
Mr. Barnes had not been able to explain to him so that he could under- 
stand it. 

‘¢T would like to ask you,” he said, ‘‘what makes the difference 
between these boilers and those at the Richardson Works. Our two boilers 
are go horse-power each, and we get 175 horse-power. The Reynolds 
works across the street have two go horse-power boilers just like these and 
they develop 175 horse-power, too. But we use more steam and coal 
then they do. I don’t mean to say that these are not good boilers, but | 
would like to know why the others do more work than these ?” 

Mr. Adams listened attentively to Joe and when he had finished, said: 
‘¢T will be very glad to do so, Joe, but perhaps I can explain it to you bet- 
ter if you come overto my house some evening next week—any evening 
you wish to, except Monday, Friday or Saturday; I live at No. 60 Villa 
street. The reason is that the Richardson Works have a Corlisss engine, 
while our engine is a plain slide valve. Iam glad to see that you think 
about such things. Just ask for an explanation of every point or operation 
about the plant, however simple, that you do not thoroughly understand.” 

‘*T like that boy,” thought Mr. Adams, as he walked away. ‘‘ He 
seems much more progressive than the engineer. If he takes the trouble 
to come over to my house I shall see that he has a thorough training in 
steam engineering.” 

Joe was the son of a poor woman who had a hard life of it. Her 
husband was a drunkard, and Joe, the oldest boy, had just left sehool and 
begun work firing. Like all boys he enjoyed recreation and the open air, 
and was frequently on the commons, of an evenirg, playing ball. He was 
out participating in the popular game the next Tuesday evening following 
the conversation with Mr. Adams, and the club he belonged to was beaten 
for the first time. They all felt the sting, and were determined to retrieve 
the defeat on the following evening. But Wednesday evening was rainy, 
and it was tacitly understood that the game would be had Thursday even- 
ing. Joe recollected that this was the last day in the week that was open 
to him for a lesson on Corliss and slide valve engines. He wanted to learn 
about engineering, for he realized that his mother needed all the help he 
could give her, and he wished scarcely less to win back the reputation of 
his club. He explained the situation to the boys, and they ridiculed the 
idea of giving up the game, telling him that he could go next week just as 
well, to say his mother was sick or give some excuse that would let him 
out. Joe went home resolved to engage in the game, but before his supper 
was finished an old saying he had heard his mother repeat—‘‘ Work before 
play ’—came into his head, and stuck there so persistently that he changed 
his mind, and sent word that they would have to get along without him. 

It was more fortunate for Joe than he knew that he denied himself this 
pleasure to attend to business, as will be seen hereafter, and he never failed 
in future years to impress upon boys that by neglecting duty at any time the 
opportunity of their life might be thrown away without their knowledge. 
If Joe had not gone to Mr. Adams’ house, he might never have known 
what he missed, but as he did go he saw very plainly how an apparently 
trifling incident shaped his destiny for the better and started him up the 
hill of success ; for had he let those days expire without availing himself of 
the invitation, Mr. Adams would have taken no more interest in him, 
receiving his excuses pleasantly, and giving him the lesson, but letting it 
drop at that point. 

In Mr. Adams’ den, or private experimenting room, were two working 
models, one of a Corliss and the other of a slide valve engine, showing a 
vertical section through the cylinder of each. To these he directed Joe 
Miller’s attention. 

‘¢ I might go into figures and big words to explain this—and really it 
would be the easier way,” said the inventor, ‘‘ but I will use a method 
adopted by an old engineer who knew no algebra nor theory, but only 
common arithmetic and common sense. This showing, however, I may 
say, is the most favorable possible to the Corliss. I have ascertained 
exactly the size of our engine and the size of the Corliss engine at Reynold’s 
mill. You are right in stating that they have duplicate boilers and develop 
the same horse-power, and that we use considerably more steam than they 
do. For example we will take two engines 16”x24” using steam of 100 
pounds pressure. The Corliss cuts off at % stroke or 8”. The mean 
effective pressure would be 70 pounds. Now if the ball governor engine 
should take steam full stroke, andthe wire draw it down to 70 pounds by 
the ball governor, we should have as follows: 

“The area of 16”—=201” and, in Corliss engine, cutting off at 8” or 13 of 
stroke, we would have 201” x 8’—=1608 cubic inches of steam that would 
develop 70 pounds mean effective pressure. 

* With a ball governor and wire drawing the steam to 70 pounds, we 
would have 201” X 24”==4824 cubic inch to make a mean effective pressure of 
7opounds. There are 1728 cubic inches in a cubic foot of steam, and, at roo 
pounds pressure, there are 1184 units of heat in a pound of ary by weight. 
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But we use only 1608 cubic inches of steam in the Corliss. =.93 Of a 
1728 

cubic foot. Now a cubic foot of steam at roo pounds pressure, according 

to the table properties of steam, weighs .2640 lbs. .93X.2640=. 2455 

pounds of steam to make a mean effective pressure of 70 pounds in a Cor- 

liss engine. And with ball governor engine, we have 4824 cubic inches. 

4824 


==2.213 cubic feet. This (2.213) multiplied by 2640, the weight of a 





1728 


cubic foot of steam, gives 5831 pounds of steam in the ball governor 
engine, against 2455 pounds inthe Corliss.” 

When Joe arose to leave something he had heard but not regarded as 
being in any way connected with Mr. Adams, came into his mind. It 
eccurred to him that it would do no harm to tell, sohe said: ‘‘ Mr. 
Adams, a friend of mine was telling me last Saturday night about a fellow 
who wanted to hire him to pretend that he had stolen some tools from a 
room in a block on street. He said they belonged to a man by the 
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name of Adams. He promised to pay Bob a lot of money forit. I don’t just 
remember what he wanted Bob to do. __Bob said he would notdo it, but I 
just wondered whether it had anything to do with you, or any of your 
folks.” 

Mr. Adams thanked him, said that he guessed not, and bade Joe good 
evening. But before the boy had reached the gate, it struck him that this 
might, after all, have something to do with him, so he called Joe back and 
questioned him more carefully. Joe could remember no more of the cir- 
cumstance than he had related, but by chance he had seen the gentleman 
who made the proposition to Bob, and described him. 

‘‘It is Harry Bellknap,’”’ exclaimed Mr. Adams, his face turning pale. 
‘‘T seeit all now. They have discovered that my name is on the tools 
instead of Ellis’s and have decided to bleed and incriminate me.” 

Then turning into the house, he said: ‘‘ This is information in the 
niche of time. / will have those tools in 24 hours.” 

He grabbed his hat and, in company with Joe, walked briskly away. 

(To be continued.) 


HOW GOLD ORE !S SMELTED. 





After the gold ore has reached the smelter, being weighed, sampled 
and separated into piles for the various bins, each pile is pulverized in a 
machine that works upon the principle of a coffee mill. From this sample 
three or four paper sacks are filled, of which two are sent to the assay 
office, one to be sampled, the other filed away. The third sack is sent to 
the shipper of the ore. Each sack is marked with the shipper’s name, 
name of mine, if given by shipper, lot number, car number, if any, and 
date when sampled. 

If the ore is very lumpy, it is crushed before sampling. This unload- 
ing into a bin is continued until the bin is full, and it may hold anywhere 
from 500 to 3,000 tons. When filled, the superintendent obtains a list of 
all ores, and weights of lots that have gone there, which constitute what is 
called a mixture. This list he takes to the assay office, and gets an average 
assay on the silver, gold, lead, zinc, iron, lime, etc., in order that he may 
kaow what to add in order to make a good smelting charge. Separate 
piles of lead and ore are made, to supply the furnaces when needed. The 
superintendent makes out a list of the different mixtures and the weight 
from each that are to constitute a furnace charge. About 800 pounds of 
ore, 150 pounds of lime, 200 pounds slag and 150 pounds of coke go to make 
up a charge. 

This is, of course, varied in accordance with the character of the ore. 
Each furnace will treat from 150 to 2c0 tons of these charges in 24 hours. The 
lead in the mixture when treated in the furnace runs down into the bottom, 
carrying With it the precious metals. The slag being lighter floats on top 
of the lead and is taken off through atap hole. The lead, or rather the 
bullion, is dipped out of a well in the side of the furnace and poured into 
molds. After cooling, the bars are taken out and sampled, a hollow punch 
being used that brings out a small core. It is usual for convenience to 
sample the bars in lots of 300 each. The punchings of each lot are assayed 
to determine their contents. Tne bullion is now ready for market, or for 
further treatment. —(Leadville (Col.) Herald. 


Inventions that Paid. 

The popular ‘‘ return ball” yielded the patentee an income of $50,- 
ooo a year. The ‘‘ Dancing Jim Crow” top was worth $75,000 a year to 
its inventor; the spring window shade, the stylographic pen, the marking 
pen, and rubber stamps, each $100,000 a year. The common needle 
threader was worth $10,000 a year to the man who first thought of it. 
The rubber tip on lead pencils, the gummed newspaper wrapper, the 

machine for making type, made rich men of their originators. 
Silverton sold his patent for copper tips to children’s shoes for $67,- 
Waterman’s process for tempering wire netted him $83,000. Plimp- 
Burden realized 
Hoe’s printing 


ooo. 
ton, the inventor of roller skates, made over $1,000, 000. 
a profit of $90,000 from his invention in horseshoes. 
press made him in 14 years $248,000. 


THE editor acknowledges a fine box of selected graphite pencils from 
the Joseph Dixon Crucible Co., of Jersey City, N. J. 


Nickel Plate Excursion to Niagara Falls, July 2!st. 


Special trains leave Lorain street, 5 and 10:35 A.M; Pearl street, 5:10 and 
10:42 A M; Cleveland Depot, 5:30 and 10:55 A M; Wileon avenue, 5:35 and II A 
M; Madison avenue, 5:40 and 11:04 A. M; Enclid avenue, 5:55 and I1:11 A. M. 
$3 round trip. Tickets good five days. 


Daylight Excursion to Niagara Falls. 
The first daylight excursion to Niagara Falls via Nickel Plate will leave 
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Cleveland, Thursday morning, July 21st, at 5:30 and 10:55 A. M., arriving Ni - 


gara Falle 1:40 P. M, and 


8:40 P.M. Specisl train Reculgle J leaves Niagara 
Falie 7 Pr. M.same day. Tickets good returning until July 26th. 


$3 round trip. 


Toronto $1 extra. Chautauqua Lake free. Tickets for sale by all Nickel 


Plate egente. 


Cool Shade, 


Can be found at Vermillion, O., and those who wish to attend the Camp Meet- 
ing at that place during July and August can procure excursion tickets via the 
Nickel Plate from June 21st to August 23rd at special rates. 


TAKE your lunch baskets and visit Niagara Falls. Daylight excursicn 


via Nickel Plate, July 21st. 





| LP VERY reader of the Scientific Machinist should 


THE 


have a copy of our new TOOL Catalogue. A 


most complete book of 704 pages, bound handsome- 


C 
A 
0 
0 


from us. 


A 
L 
O 
Cc 
U 


ly in cloth and printed on good paper. 
sent express paid on receipt of $1.00 to any part of 
the world. Money paid for book will be refunded 
with the first order amounting to $10.00 or over. 
As a book of reference, information, etc., every 
person having occasion to use Tools should own a 
copy, even if they do not purchase their supplies 


Book will be 


L'’ MONTGOMERY & CO., 


OF 
189 2. 


Register Letters con- 





taining Money and 


| Stanups. 


Mechanics’ Toois and Supplies, 


105 Fulton St., 
NEW YORK CITY. 








3 | 


= = . 

~~ Hine’s 
| ' 

-B8 


HORIZONTAL 


ABSOLUTELY DRY STEAM, 


Obtained By Use ot 


OVL EXTRACTED: ome sbaaet steam iby 


HINE’S ELIMINATOR. 


Eliminator, 
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The acknowledged Superior of all Steam Separators or oil and grease 
extractors. Scientifically tested at Cornell University witk 
the best separators known and declared the best. 


Send for Circulars. 


HINE ELIMINATOR CO., 


{08 Liberty Street, New York. 


For this ed. see every other number. 
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BEST WOOD WORKERS’ VICE IN THE MARKET. 


(Call and see it.) 


Extra Lard Cylinder Engine and Kerosene Oil. 


Shafitng, Hangers supplied and put up. 


Erecting Machinery a Specialty. We buy and sell machinery on commission. 


McCALLUM & BUTCH ER, General Machinists, 
402 S. Water St., Cleveland, 0. 


NICKEL 


FOR SALE. ALUMINUM 


Pulley Lathes 26” to 60”, most efficient offered. 
Engine Lathes and Radial Drills. 


OHIO MACHINE & TOOL WORKS, 
Cincinnati, Ohio. 


J. H. FLEHARTY & COMPANY, 


— 92 Seneca St., Cleveland. 0. 
BN » 
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ber Stamps, Doorand Number 
plates, Alphabets, Inks, Checks 
Check Protectors, Numbering 
etc., etc. 





TO INVENTORS. 


E. Konigsiow, manufacturer of Fine Machinery 
and Models,offers Special Facilities to inventors. 
Guarantees to work out ideas in strictest se- 
crecy, and any improvement that he can suggest 
goes with the work, Thousands of men have 
crude though really valuable ideas, which the 

lack mechanical raining to develop. Novel- 
ties and patented articles manufactured by 


contract. 281 Seneca St., Cleveland, Ohlo. 
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ALLOY 


Makes soft, sound, semi-steel castings 
(one per cent. used in ladle or cupola.) 
Itis the foundrymen’s pride. Chemical- 
ly prepared from Oregon Nickel Ore 
and Bauxite for iron and brass founders. 
Book of rare information, and reports 
from Government officials with indis- 

utable testimonials, mailed free. Price, 
5 per 25 lbs., boxed. 50 lbs. $9. 100 Ibs 
$15. 500 lbs $60. 1,000 lbs. $100. 

Mae Exclusive rights to Agents. 


HARTSFELD REFINING CO., Newport, Ky. 


OOR PLATE business for sale, also a 

Cameron Steam Pump, 1%” suction, 

and water columns. McCallum & Butcher, 
404% S. Water St., Cleveland, 0. 








he? Sliding Caliper, address, E. G. Sinith, 


Columbia, Pa. 





ANTED SITUATION: An experienced 

engineer and planing mill man wants 

situation in Cleveland, O. Address, R. W. K.. 
Scientific Machinist. 





Os Business Opening for Machinist or 

Moulder with small capital, in the rich- 
est part of Central Iowa. I offer for sale ma- 
chine shop and foundry very cheap. Town 
offers liberal bonus to parties wishing to take 
hold. Address letters S. D. B., care Scientific 
Machinist. 
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Buyers Department. 


A CLASSIFIED LIST OF MANUFACTURERS OF AND 
DEALERS IN MACHINERY AND SUPPLIES. 





Machinery. 
ARTLETT Machine Shop, 63 to 69 South 


Water street, near N. Y. P. & O t. 

Mill Machinery of every description. Tele. 
phone 1123, Cleveland, O. 

OLL, WM., Mfr. of Light Machinery and 


Metal Patterns. 57 Center at., Cl’vi’d, O. 


HAFTING STRAIGTENERS, 
J. H. Wells, Tampa, Fila. 


E assist inventors to develop their in- 

ventions Brass, Copper, Steel and 

Iron work. Union Machine & Electric Co., 
Cleveland, O. 


Boiler Cleaner. 


o OW to Keep Boilers Clean,” is the title 
of a g6page book mailed free by 
Tas. Q. Hotcheciss. 120 Liberty St., N. Y. 


Flue Welding. 


S FIX’S SONS’ Steam Flue Welding Works. 
e Dealers in new and second-hand boiler 
puce, aor Leonard and Winter Sts., Cleve 
land, O. 


OR SALE—Small machine shopand foun- 
dry, jobbing aud repair trade estab- 
hshed. Wishing to give entire attention to 
manufacturivg, will sell above cheap with 
any or all the toos as desired. Chapman 
Portable Forge Works, White Pigeon, Mich. 


Brick Machinery. 





RICK CARS, 48 Styles, of new and im- 
roved patterns. Walworth Run Foundry 
Co., Cleveland, O. 


Wanted. 


NGINEERS or those familiar with steam 

wanted for the Hive ELM mNarTor (see 

advertisement). Address Hine Hliminator 
Co., 108 Liberty S8t., New York. 


GENTS wanted, for the Globe Automatic 
Injectors, also for Globe Double Glen 
Sight Feed Lubricator. Sent on trial to re- 
sponsible parties. For particulars, address, 
Cc. KE. McCombs, 10 8. Water St., Cleveland, O. 


GENTS for ‘* Loetzer’s Hand-Book of 
Practical Rules and Tables for Machin- 
ists,’’ on lathe screw cutting, figuring speed, 
setting valves, finding horse power, etc., etc 
Especially written for mechanics not tech- 
nically educated. Pricecloth binding 50 cts. ; 
leather binding 75 cts. Address C. E. Loetzer, 
Sayre, Pa. 








Gear Cutting. 





NEAR CUTTING, Gear Cutting Machine. 

Ready made and made to order. Send 

fifteen cents for our ‘Gear Book for 1892.” 
Lexington Gear Works Lexington, Mass. 





Machinists’ Supplies. 


W. CARD & CO., manufacturers of fine 
e goods, Taps, Dies and Plate. S.A.Smith, 
23 So Canal 8t., Chicago, Western Agent. 


Boiler Makers’ Tools. 


RED. A. RICH, 23 So. Canal 8t., Chicago, 
Ill, All kinds of Boiler Makers’ smal! 
tools, expanders, etc. 


For Sale and Business Opportunities. 


OR SALE—Slight dynamo, with lamps or 
can be used as motor. Send stamp for 
particulars. A. HILL, Meadville, Pa. 


Rubber Stamps and Type. 


AYLOR BROS. & CO., Cleveland, O., man- 
ufacturers of Rubber Stamps, ype and 
Figures, Seals, Stencils, Steel Stamps, etc. 
Circular free. Taylor Bros. & Co., 82 Superior 
st. (Atwater Block), Cleveland. fake elevator. 


Oastings. 


ASTINGS for small and medium-sized 
vertical engines. Humphery's Foundry, 
Bellefontaine, Ohio. 


IGH grade stove plate and light gray iron 
castings. The Walworth Run Foundry 
Co., &97-899 Empress St., Cleveland, O. 


Founded by Mathew Carcy 1785. 


HENRY CAREY BAIRD & CO., 
industrial Publishers{Booksellers & importers, 
810 Walnut St., Philadelphia. 


@@-Our New and Revised Catalogue of Prac- 
tical and Scientific Books, 88 pages, 8vo., and 
our other Catalogues and Circulars, the whole 
covering every branch of Science, applied to 
the Arts, sent free of postage to anyone in any 
part of the world who willfurnish his address. 








ELECTRIC LIGHTING APPARATUS 


ron 
ARC AND INCANDESCENCE ELECTRIC LICHTING, 
Brush Electric Plating Machines, Arc Lamps, Brush Electric 


Motors, Etce., Ete. 


The Brush Electric Company, 


CLEVELAND OHIO. 





4“ Valve - Oleine. ” 


675° FIRE TESTS. 


ASTER MECHAN- 
{[CS, Purchasing A- 
gents, Engineers and Prac- 
tical Builders of costly 
team plants, locomotives, 
etc. will be pleased to know 
that a Lubricant is now 
produced of such extra- 
ordinary high fire test as 
to make it proof against the great heat to 
which it is subjected, and is therefore a 
PERFECT Lubricator where products of 
lower grade and fire tests pass off at once; 
leaving the parts subject to wear, orgreatly 
increasing the consumption of oil. 

‘* Valve-Oleine”’ is product in the highest 
state of filtration, is of the greatest viscos- 
ity, is entirely free from all acids, and ab- 
solutely non-corrosive, and without doubt 
the finest and most thoroughly reliable 

# Cylinder Lubricant now on the market, and 
will naturally lubricate 200 to 300 per cent 
more than products of lower tests. 

@@It is not only the best but the most 
economical lubricant. 

Manufacture and sale controlled 
sively by 





Reliance Oil & Grease Co., 
Cleveland, QO. 


AGENTS WANTED EVERYWHERE. 


Write for FULL PARTICULARS and 
our new CATALOGUE of large line of 
products. SAMPLES ARE FREE. 





Chapman Portable Forge Wks. 


BOX 279, 
WHITE PIGEON, MICH. 


—MANUFACTURE— 


Double treadle and 
clutch Emery Grinder 
and polisher. Friction 
Clutches for foot and 
hand power machines, 
Right or clutches for 
sale to manufacturers. 
A line of Portable 
Forges and blowers 
at special introduc- 
tion prices. 


Agents Wantod. 








FORREST SILVER BRONZE PACKING. 


Applied to any 
sintine box without 
disconnecting. 
( Steam, air and water- 
tight without theaid 
oF nahh packing un- 
der highest steam 
pressure and piston 
velocity. Automatic, 
admits of excessive 
vibrations, lashing 
and crowding of rod 
does not bind, eco- 
nomical, guaranteed 
to outlast all other 
packing. Used by 
the largest Iron 
Works, Steamships and Electric Light Compan- 
ies for years alloverthe world. Agents Wanted 
Everywhere. References. 


No. 115 Liberty 8t.,. NEW YORK, 








(WM. BARAGWANATH 48> SON. 








BOHOOoO ZL OF 


WA P Wi . 
SG 7 
Open the entire year. Under the supervision of C. W. Richards, a practical draftsman of 
22 years experience. Careful private instruction to each pupil. Write for particulars. Special 


ttention given to lessons by mail. 
M,. J. CATON, Manager, 90 Euclid Ave., Cleveland, Ohio. 








ESTABLISHED 1867. 


E. Harrington, Son &60., 


Works and office: 


1500 Pennsylvania Ave., -. 


Philadelphia, Pa. 


Lathes. Planers, Drill Presses, etc. 
Patent Double Chain Screw Hoists, 
Overhead Tramway-Switch, etc. 





ee 
Gear Cutting a Specialty. 


FOR 
BEARINGS, SOLDERING IRONS, COMMUTATOR SEGMENTS, BRUSHES, 


or any place where wear is rapid, use only, 


TEMPERED JIopP Pr ER. 


made without alloys or blowholes. Three times the wear guaranteed. 


Eureka Tempered Copper Co., 
NORTH EAST. PA. 
























Ne a [ee IN THE WORLD. 

incinnatl ars 

Hamilton on VANDUZEN PAT. L PUL. OILER 

and cid IM owen” Sona Price and TRY ONE, 
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Pullman i Cincinnati, M.D. & L. L. LEGQETT 

Pull ? incinna e e o Ges 

Partecica Finest Indianapolis, : 

Safety Chicage, | Attorneys at Patent Law. 

meee On St. oe Patents obtained in the United States and 

Poregin coun | 

with and 

Dining Cars, Detroit. rr i aca Ai Anka ee a Ean oe 

between chair Car | [JEAN'S PATENT ADJUSTABLE 

Cincinnati, Farin i a between 
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Chicago. Keokuk. 


BEST 
T-SQUARE 
MADE. 


For sale by dealers in all the principal 
cities. Circulars on application. To any 
person sending address with six cents in 
stamps we will mail our descriptive cata- 
logue together with one of our s 1 ‘*PAD" 
T-Squares. JUST THE ARTICLE YOU WANT 
ON YOUR DESK. 


E. L. DEANE, Sole Manufacturer, 
Holyoke, Mass. 


FROM 1-4 TO 15,000 LBS. WEIGHT. 


Room 315. 
True to pattern, sound, solid, free from blow-holes and ef 
great atrengt . 
Stronger and more durable than fron forgings fn any pe- 
sition, or for any service whatever. 
60,000 CRANK SHAFTS and 50,00 GEAR WHEELS of 


\ r E E L this steel, now running, prove this. 
Crosshads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send forcirculars and prices to 
k AS T | \ ' ‘ CHESTER STEEL CASTINGS CO., 
WORKS$ } OFFICE: 
CHESTER, PA: 5407 LIBERTY ST., PHILADELPHIA, PA. 


E. 0. McCORMICK, General Pacsenger & T’c’t Agt. 
CINCINNATI, O. 


et 


SOLICITOR & COUNSELLOR, City Hall. 





LIMITED. 

















THE BEST LOOSE PULLEY OILER 
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SCIENTIFIC MACHINIST. 
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STAKKETT’S 


EC:TOOLS:: 


Skilled mechanics 


prefer them. .. Live 
dealers sell them. . . 


Send for Catalogue, 


I. S. STARRETT, 


St Always Go via 





a Ss 

(es 4 LR Oa 

The Pullman Palace Sleeping and Parlor Car 
Route. 


Elegant Reclining Chair Cars (seats free) on Day 
Trains, 

Direct line from Sandusky and all points East 
to Indianapolis, Michigan City, Peoria, St. Louis, 
Kansas City, Omaha, Denver, Portland and San 
Francisco. 

The only line which takes you through th 
great Gas and Oil fields of Initia and Ohio. y 

Direct connections in Union Depots at all 
points, Through tickets and baggage checked to 
any points in United States or Canada, 

For further particulars call on or address 
H.c. PARKER, Cc. F. DALY, 

Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIG FOUR ROUTE. 
Effective Jan. 25. Depart. 
No. 17 South Western Limited..... ...% 4 20am 
No. 3 Columbus, Cin. & Ind. Ex...... 720am 
No. 23 Wellington Accomodation..... 615am 
No. 7 Columbus & Cincinnati Ex.....% 1150a m 
No. 5 Indianapo is & St. Louis Ex..." 12 10 pm 


No. 27 Columbus Accomodation........ 400pm 
No. 9Col., Cin. & Ind. Ex.........00...08 *8ispm 

Arrive 
No. 3.Cin., Col. & Tad. Bexiccssscscsisssss * 730am 
No. 26 Galion Accomodation............. 930am 
No. 12 Col. & Cin. Express.............. *230pm 


No 10 Indianapolis & St Louis Ex...* 205 pm 
No. 24 Wellington Accomodation...... 640pm 
No. 2Columbus, Cin. & Ind. Ex...... 
No. 18 South Western Limited...........% 1 20am 

Nos. 3, 7, 9 and 17 will run to Cincinnati via 
Columbus. PA leaving at 815 P- m., will 
have sleeper for Cincinnati and Indianapolis. 

Departures from South Water Street station 
five minutes later and arrivals five minutes 
earlier than above. 

No. 12, 17 and 18 do not stop at South Water 
Street 


*Dail ; all trains daily except Sundav. 
CITY TICKET OFFICE, 173 SUPERIOR ST. 


GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 
me i Dwarfs in Size, but 
we» Giants in Strength. 
gem Expense one cent an 
M hour per horse power 
fand requires but little 
Byattention to run them 
| Every Engine 
Guaranteed, Full 
yarticulars free by mail 
Tention this paper 


==. VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 









aL.KEY-SEAT SETTING GAUGE 


TENT 


or Nevilags rs SCREW-CUTTING CENTER 
wre «co |WIST DRILL GAUGE 
‘Machinists tools. E. BoSTON, Mass. Send for LISTS 


VAN DUZEN’S Ser PUMP 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 
Always ready.All brass. Every Pump 
Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN & TIFT CO. 


(PUMP DEPARTMENT) 
CINCINNATI, O. 














ATHOL, MASS., \. S. A. 


bm 

ALDANYO 
opt «& 
MOWASYILLE™ 





SOLID VESTIBULED TRAINS 


Through without change from 


LEXINCTON. 
CHATTANOOCA. 
BIRMINCHAM. 
CINCINNATI |'NEW ORLEANS. 
f) | ATLANTA. 
MACON. 
JACKSONVILLE, FLA. 
ST. AUCUSTINE. 








KNOXVILLE. 
HOT SPRINGS. 
Shortest Line | aSHEVILLE. 
to SPARTANBURG. 
COLUMBIA. 
| CHARLESTON. 


The Queen & Crescent Route is 
Shortest and Quickest to all of the 
above points. Through Sleeping 
Cars also run from 


[ JACKSON. 


Chattanooga to [Sheever RG. 


Personally conducted Excur- 
sions to California every two weeks. 
For particulars address, 


D. MILLER, D. G. EDWARDS, 
TRAFFIC MGR., GuPs & FT. A 


CINCINNATI, O. 


REFRESHING RETREATS. 


Summer months are fast approaching and 
now is the time that excursionists, pleasure- 
seekers and sportsmen should figure out a 
route for their summer vacation. In doing 
so, the delightfully cool summer and fishing 
resorts located along the Wisconsin Central 
Lines come vividly to view, among which are 
Fox Lake, Il]., Lake Villa, Ill., Mukwonago, 
Waukesha, Cedar Lake, Neenah, Waupaca, 
Fifield, Butternut and Ashland, Wis. Wis- 
consin has within the last five years become 
the center of attraction for more pleasure 
seekers, hunters and fishermen than any 


other state in the union, and each visit in- | 


creases the desire to again see the charming 
land scapes, breathe the balsam fragrance 
that is a part of the invigorating atmosphere, 
wander through the colonnsdes of stately 

ines and hook the speckled beauties with a 

and made fly. 

For pamphlets containing valuable infor- 
mation, etc.,apply to T. D. Campbell, T. P. A., 
Cleveland, O., or Jas. C. Pond, General Passen- 
ger and Ticket Agent, Chicago, Il . 





Cleveland, Lorain & Wheeling R. R. 


Depart 
For Uhrichsville and Bellaire.............. 6:15 am 
For Uhrichsville............ccccsscssssees padeesae 4:00 pm 

Arrive 
From Uhrichsville....ccoc..sscccsccssseescceeee 9:15 am 
From Bellaire and Uhrichsville.......... 6:20 p m 


J. F. TOWNSEND, 
GENERAL TRAFFIC AGENT 





WESTERN ELECTRICIAN. 


PUBLISHED EVERY SATURDAY, 


At 6 Lakeside Building, Chicago. 


SUBSCRIPTION, - = $300 fer year. 
FOREIGN SUBSCRIPTIONS, $5.00 ae 
SINGLE COPIES - - 10 cents. 


40 Handsomely LIllustrated Pages Weekly. 


THE WESTERN ELECTRICIAN 


Is the only general electrical paper 


ublished in the West. 


Itis the brightest, the handsom- 


t, the newsiest, the best electrical journal published. 
No one interested in electrical work should be without it. In it» departments it gives to 
its readers the latset news, condensed and arranged in the most attractive manner. 
Its special ard general articles are of a high order. No electric light or power station, no 
telephone station, no telegraph office, no manufacturer of electrical goods, in fact no person 
in any way interested in electricity’s rapid advance, should be without it. 


THE WESTERN ELECTRICIAN 


May beordered through news dealers, or will be sent direct to any address on receipt of the 


the subscription price. Address, 


WESTERN ELECTRICIAN, 


8 Lakeside Building, - 


- CHICACO, ILL.. U. s. A. 









Center Crank Engine. 


BEST MADE. 


LOWEST PRICE, 


RN eh Wg Ba rc cxicncinciscevhrisininadnicinseecoutiiidan $82.50 
DM al | The Ricnisicpicinesetioniobdsanaranieninae 90.00 
DEOMI Po iectsctsonsicscresmiypoiansiocsneeiraaae 102.00 
5) GED OWE. Bi cprcnioosinirvinniiiddcivtinin. teocrmy a0 125.00 


THE CLOBE MACHINE WORKS. 


137-139 W. Second St., CINCINNATI, QO, 





Cutting Foot 
and Power 


Supplies. 


i North St. 





Mention this paper. 


TWO BOOKS 


—FOR— 


Foundrymen. 


AMEnICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contnin- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Moulder’s Text-Book 


Belug Part II of American Foundry Practice 


Presenting best methods and original rules 
for ee ek FoOCs sound, clean crstings, and 
giviug detaileddescriptionforms ing moulds 
reqriring skill and experience. 

Alsocontais.inga practicaltre ise upon the 
construction of cranes and cupe.as, and the 
oe of iron and scrap steel in iron 
fourdries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 





ie you wantto keep posted on the keenest 
spurts of original genius expurgated ju- 
diciously and innumerable foretastes ot heav- 
en ous ed by each patron resuscitated with 
expedition for a nominal compensation of $1.00 
subscription per year for a forty-eight column 
all home printed mechanical inventive alumi- 
nated scientific journal. Vol. III. with the 
Agents’ Call free; published the 1st and 15th 
of each month, together 50,000 copies. Test 
Advertising 1 cent per word. The Agents’ 
Call is a fearless amateur journal, chuckfull 
of Y aeeh tents straight tips for bread winners 
and advertisers. Two papers one year with 
two pure Aluminum souvenirs containin 
the Lord’s prayer for only $1. Address TH 
coreg I CALL PUBLISHING CO., Newport, 
y- 


Improved Screw 


Drill Presses, Shapers, Band, Circular 
and Scroll Saws. 
Lathes on trial. 
mailed on application. 


THE SEBASTIAN-MAY CO., 


GENERAL AGENTS, 


MONTGOMERY & CO., 106 Fulton St., N. Y. 


LATHES 


Machinists’ Tools and 
Catalogue 


SIDNEY, OHIO 





Electrical Specialties. 


UY your electrical specialties from J. F. 

Ro . Look at these prices : 1-16 H. P 

t10 volt motor with resistance lamp only $11.00 

Electric bell outfits, $2.00 to $3.25. Six-candle 

power electric lighting outfit complete, only 
$8 00. Send stamp for circulars. 


J. F. ROCERS, 


Successors to the Standard Novelty Co., 
Ravenswood, Ill, 


PENSIONS. 


MILO B. STEVENS & CO., 


ATTORNEYS & SOLICITORS. 

3 years army service; 26 years practice 
The Arcade, CLEVELAND, 0 

Main Office, WASHINGTON, D. C. 


ACENTS WANTED ON SALARY 
or commission, to handle the new Patent 
Chemical Ink Erasing Pencil. The quickest 
and greatest selling novelty ever produced. 
Erases ink thoroughly in two seconds. No 
abrasion of paper. Works like magic. 200 to 
500 per cent. profit. One Agent’s sales 
amounted to $620in six days. Another $32 in 
two hours. Previous experience not neces- 
sary. For terms and full particulars, address, 
The Monroe Eraser M’f'’g Co., La Crosse, Wis. 


X 243- 








Valley Railway. 
For AKRON, CANTON AND MARIBTIA. 
Depot oot South Water Street. 
Depart. Arrive. 
Valley Junction Mail......... *725am %64opm 
Chicago Express ....... seoosse 835M *1000 Pp Mm 
Marietta Express..............f11 15am {235pm 
Balto. & Wash. --. 400 pm *10 25am 
Cleve. and Canton -2™ 78 20a m 
*Daily. {Daily, except Sun 
|. T. JOHNSON, J. B. CAVERN, 
Gen. Supt. Gen. Pass. Agt. 





Elevators, 
Dumb-Walters, 
Hatchways, 
Outrigger and 
Portable Hoisting 
Machines, Etc. 
Quick and easy running, 
Cheap, Strong, Durable 


Send for catalogue. 


ENERGY MFG. CO0., 


Pa, 
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JONES & LAMSON MACHINE CO., 
Lock box 61, Springfield, Vt., U. A. 8. 





LOOK AT THIS. 


The Ye The 
Best Cheapest 
Power ia the 
Market. 





Crindstone. oo 


ASK FOR CATALOGUE C. 
ADDRES8S8: 


THE CLEVELAND STONE CO., 


36 Wlishire Bidg., CLEVELAND, 0. 


AGENTS 


WANTED. 


In Territory not Otherwise Covered, 





errr 


Country machine and repair shops should 
handle our injectors and put one on every en- 
gine in district. Good discounts. We guar- 
antee every machine. The Garfield is the 
most efficient injector in the market, and has 
a very large sale. Write us at once. Meution 
this paper. 


The Garfield Injector Co., Wadsworth, Ohio. 
SECOND-HAND DRILL PRESS. 


28 inch altrost entirely new, and as good as 
any new machine. 


AT A GREAT BARCAIN. 


Write at once. I afso have other sizes. 


PAUL SAND, 33 Washington St., 
Mentionthis paper. BUFFALO, N. Y. 








Mention this paper. 


CUTTINC-OFF MACHINES, 
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SPECIAL NOTICE TO STEAM USERS. 


To place our new Canton Sight Feed Lubricator on the market, we will furnish them at 


the following prices: 4 pint, £4.75; 4 pint, $5.50; 1 pint, $6.50; 1 quart, $7.50. Special prices to 


Dealers. 


J. H. McLAIN COMPANY, 
Manufacturers of BRASS AND IRON GOODS. 





MACHINERY 


AND 


SUPPLIES 


The Parkin & Bosworth Co., 


8 S. Water St., Cleveland, Ohio. | 


SCIENTIFIC MACHINIST. 











VALLEY PUMP 


Easthampton, Mass. 













Foot Power Lathes. 


Are you looking for a foot-power, metal turning, screw- 
cutting lathe? Ifso, you certainly want the best tool your 
money can buy. Wecan give you the best foot-power lathe 
ever made, either in this country or in Kurope. 

Our Laches are superior to all others in elegance of design, workmanship and finish. More 
than this, they areCOMPLETE tools. We can furnish you a lathe having back gear, reverse 
feed for right or left hand threads, hollow spindle and other indispensable features which you 
will not find in cheaper grade tools. 

We make these lathes in different sizes, fromg to13 inches swing and taking between 
centres from 25 to 69 inches. In price they range from $70 to $200, and their high quality taken 
into consideration, are the cheapest lathes on the market. Send for cata‘ogue and prices. 


W. F. & JOHN BARNES CO., 920 Ruby st.,, 





Single and Duplex. Also Bu 

Plunger, Acme and A B ( 

; Fly Wheel Pumps. 
"ee 


CKFORD, ILL. 


CORRUGATED IKON) M 


Seven Sizes of Corrugations---Straight or Curved. > 
We want to mail you the Finest Roofing Catalogue ever 
published. . 


Thompson Mfg. Co., Cleveland, 0. 


DIXON’S 
BELT DRESSING 


IS GUARANTEED 
to prevent slipping and to preserve the 
leather. It will pay you tosend for cir- 
culars and testimonials. 


JOS. DIXON CRUCIBLE CO.. Jersey City. W. J. 
THE LODGE & DAVIS MACHINE TOOL COMPANY. 


Works: 


5 8 


ULLERLATHES 









a PATENTED. 
~/ With New and Valuable Features. & 


MADE ONLY BY THE 


BRADFORD MILL CO 


8th & Evans, CINCINNATI, OHIO 


Photographs and Prices on application, 
Mentionthis paper. 





Engines & Boilers 


NEW AND SECOND-HAND. 
' I," 7% have Engines and Boilers, from smal!- 
est to largest sizes, for every kind of 
use. Don’t buy without writing for our cat- 
alogue and prices. Also saw mill machinery 
D. Norton & Son, 22 Elm St., Cincinnati 
Ohio. 





GEAR WHEELS AND 
Gear Cutting Machines. 
Send for 1892 Catalogue. 


Lexington Cear Works 
37 Bank St., Lexing on, Mass 


Mention this papet 








CINCINNATI, 0. 












7. 2 

i Pia | ) 
a@ Taper attachment. ts Ae 
re 


B® Compound rest. 
BS Automatic stop. 


VALUABLE FEATURES. ere 


When you write to firms ad- 


vertased in our colums please 


aa Large hollow spindle. i ai mention the fact that you took 

ud Lead screw inside of bed. bs 

M@- All feeds reversed in their address from our paper. 
apron. | 


BE Quick feeds. 


&®- No charge for extras. They will thank you for it. 


The Universal Radial Drill Co,, 


CINCINNATI, G. 


ENGINE LATHES, 


17 in. swing 6 to 16 ft. bedr 
20 in. swing 6 to 20 ft. teds 
30 in. swing Io to 30 ft. beds 
36 in. swing 10to 30 ft. beds 





Cleveland Store, 


32 South Water Street. Improved 18-inch Standard Lathe. 


New York House, 


Chicago House, Pittsburgh House, St. Louis House, 
64 Cortlandt St. 


68 & 70S.Caval St. Market and Water Sts. 823 N. 2nd St. 
Builders of Improved Standard Machine Tools. (2) 





STEVENS PATENT 
SPRING CALIPERS 


Leader, No. 70. 
Price, by mail, postpaid. 


STEVENS PATENT 


Wing Firm Joint Calipers 


With Wing and Set Screw. 


a» 


hd 


H | 
. 
45 
is 
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OUTSIDE. No. 56 B. % inch......-. $0.65 | 5 inch......... £0.80 

Price List, by mail, postpaid. 3 = “enagepebs 0.70)}6 “  ..e6--- . O85 

8 a epee 8 | i inch. .$1.0 0 inch, $2.50;4 “ sace GO 1S” © eee LO 
| aes 230) 36.38 ss ae F : . 

3 * ... 195 18 “* 2910 All those supplied with 








Ideal Nut costing 25 cents 


TO 0 LS additional. \ > 
« STEVENS PATENT SPRING 


All highly polished. 


STEVENS PATENT 











: IDEAL KEY HOLE CALIPERS. 
- a : Leader, No. 73. 
' Combined Divider & Caliper Price, by mail, postpaid. 
No. 62. 3 inch........ ones $0.70 | 4 inch........... 2075 ZA 
Price, per set, all nickeled......... $4.00 Each too] wiil open as wide as its legs are long y 
Packed for transmission by mail. so a 244 in. opens 2% inches, 3-3, 4-4, 5-5, 641, 8-544. 

Ideal and Leader Spring Dividers and Calipers, ldeal Surface Gauges, Depth Gauges, 
and Fine Machinists’ Tools. Ce Iliustrated catalogue free to all. : 

J. STEVENS ARMS & TOOL CO., P. 0. Box 216 Chicopee Falls, Mass, 





We melt a high grade of soft, tough 
irun, and make castings for all purposes. 

Write us for estimates. We will save you 
money. ! 


t ASTINGS WALWORTH RUN FOUNDRY CO.. 
897-899 Empress St., Cleveland, 0 
5 ea Mention this paper. 


The Long‘ Allstatter Co.,"\.” 


Mauufacturers of 


MANUFACTURED BY 


W. P. DAVIS, 


Rochester, N. Y. 














Send for circulars and list of new and | 
second-hand Lathes, Planers, Drills, etc. 





Mention this paper. 


Power Punching 
——AND— 


Shearing Machinery. 





Double, Single, Mori- 
zontal, Multiple 
Automatic 
Spacing, Htc., Htc. ee 

Mention this paper. 








CLEVELAND, O. | 
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VOTED TO THE 


STABLISHED, 1882. 








SCIENTIFIC CONSTRUCTION AND OPERATION OF MACHINES 
CLEVELAND, 0., AUGUST 1, 1892. {°° Tove greo a Yuan, Sinonm 








FOR GENERATING AND UTILIZING POWER, AND FOR ALL OTHER PURPOSES. 
SOLD By NEWSDEALERS. 
TERMS :—$1.50 A YEAR, SINGLE COPIES, 7 CENTS. 





INCLINED, TRIPLE-EXPANSION ENGINE. 





The machine illustrated by the engraving on this page, is believed to 
the first inclined, triple-expansion, three-crank engine built, and great 
edit is due to designers and builders for turning out so complete an 
gine of an entirely new type—a type which is thought to be the coming 
¢ for high-speed, economical, side-wheel steamers. 

The cylinders are 26”, 42” and 66” diameter, by 72” stroke. The 
gh-pressure cylinder is placed between the intermediate and low-pressure 
linders, and has a piston valve actuated by a Joy radial valve gear ; the 
termediate and low-pressure cylinders have double-ported slide valves 
d ordinary link motion. The steam pistons are made very deep and 
ve a special arrangement for taking up wear; the piston rods are of 
rel; connecting rods, guides, shafts and crank pins of scrap iron forgings; 
id cranks of steel castings. The crank pump is operated independent of 
e main engine, and is of the duplex type; having 14-inch steam cylin- 
rs, 20-Inch air cylinders, and 20-inch stroke. The wheels are of the 











NO MORE ‘‘CHEAP”’ ENGINEERS FOR HIM. 





‘‘T shall never hire another ‘cheap’ engineer, but shall get the best 
that can be had, regardless of wages,” said the owner of a large fleet of 
lake steam barges, a short time ago. ‘‘ Fora number of years we have 
kept what we considered the medium class, who were not the best, yet as 
good as we thought necessary, and were hired for from $200 to $400 per 
year less than the best. But it does not pay. The few boats on which, 
for one reason and another, the highest-priced men have been retained, 
have been the greatest earners and there has been less expense, all things 
considered, chargeable to their machinery department. They have no 
break-downs, their machinery is not ruined, and they know what must and 
what must not be done. I remember several years ago, when a man (who 
was willing to work for $20 a month less than the one engineering the 
boat he wanted) cut the valves up in such a manner that it took 240 tons of 
coal per month against 175 previously used, to run her, that I resolved to 
have nomore of that kind. I did not stick to it then, but I will now.” 


af 








INCLINED, TRIPLE-EXPANSION ENGINE, 


thering type, 1934 feet outside of floats, which are of steel 934 feet wide, 
te being nine to each wheel. The manner devised by the engine build- 
for supporting the engine in the hull is noteworthy, from the fact that 
're is a total absence of vibration, even when running at highest speed. 
is was accomplished by a judicious combination of partial horizontal and 
tical bulkheads. Two boilers 10 feet 10” diameter by 21 feet long, of 
: gunboat type, furnish steam at 160 pounds pressure. Each boiler has 
ee 46” furnaces, and they are run with natural draught. On trial these 
zines have developed 1,641 indicated horse-power, running at 40 revolu- 
ns per minute. | 

A feature of this type of engine is the very small amount of space 
‘en up on the main deck, being merely room for cranks to turn, and for 
erating-platform back of cranks. Ventilating trunks only are run up 
ough the upper deck. 

The Cleveland Shipbuilding Co. are the builders of this engine, which 
s designed by Mr. A. Angstrom, of that company. 


To restore steel blued by heat, dip it into pure muriaticacid. Test by 
ping a piece of refuse polished steel into it; if it destroys the polish re- 
ce the acid with rain water until it will not. Then dipthe the article to 
restored into the weakened acid. 


And we believe he has done so and that the example will be followed by 
every owner. 


Neither Sickels nor Corliss was first to use a governor to determine 
the poitit of cut-off in regulation of the speed of the engine. That was 
done at least as early as 1834, and by Zachariah Allen, of Providence, R. 
I., and possibly by others ; but Mr. Corliss was adjudged by the courts to 
have been the first to attach the governor to a defachable valve gear. In 
this the courts were sustained, I think, by the judgment of the best in- 
formed members of the engineering profession ; but the dashpot was no 
new thing, and was not adjudged exclusively his, except as applied to his 
peculiar form of valve gear. The device was covered by the Sickels pat- 
ents of 1841, and open to the world after their expiration. It had actually 
been in use long befere the Corliss inventions were brought into practice. 
—({Thurston. 


Cyrus W. Field died a poor man, his sole remaining provision for his 
family being life insurance policies which will realize some $45,000, a mere 
bagatelle to that which he once possessed and which he might have had at 
his death had not the confidence he had given been_so basely abused. 
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SCREW CUTTING.—I. Select 24 for cone spindle. 
Then, 
BY AN OLD CONTRIBUTOR. 8:32: :24:96 
To calculate the gears of a lathe, says Zhe Mechanical News, from 24 
which journal was procured the cuts herein, to cut any thread within its 
capacity, when motion is taken from the cone spindle directly, and the 128 
wheels are ‘‘ straight’ geared. 64 
Rule. Select any convenient gear for the cone spindle, and multiply 
the number of teeth in this gear by the number of threads per inch to be 8)678 
cut, and divide the product by the number of threads per inch on the lead 
screw. 96 for lead screw. Ans. 
Example. The lead screw has 4 threads per inch, and we wish to cut Example. Required the gears to cut 3 threads per inch on above 
18 threads per inch; what gear must we select ? Select at random a wheel | lathe ? : 
having 16 teeth for the spindle. Select 64 lathe spindle. 
Then, Then, 
4:18: :16:72 8:3::64:24 
16 3 
108 8)192 
18 
24 for lead screw. Ans. 
4)288 Example. Required the gears to cut 8 threads per inch on above lathe? 
Select 48 for cone spindle. 
72 for the lead screw. Ans. Then, 
The ratio of velocity between the lead screw and spindle must equal 8:8::48:48 
the ratio between threads per inch to be cut and threads per og on the 8 
I 
lead screw. In the above example the ratio between threads is — = 4%; 8)384 
72 48 for lead screw. Ans. 
and the ratio between wheel teeth is — = 4%. To calculate the change gears for a lathe, to cut any number of threads 
16 per inch within its capacity, when the wheels are straight geared, and 
Example. The lead screw has 4 threads per inch, and we wish to | motion is Nor taken directly from the spindle. 
cut 2 threads per inch, what gear must we select? We select at random a Rule. Figure out the gears according to the preceding rule, and add 
gear of 72 teeth for the spindle. to or subtract from the number of teeth in the driving gear, as the stud 
Then, gear has a greater or less number of teeth than the gear on cone spindle. 
4:2: :72:36 The following cut shows a ‘‘ straight” geared lathe when the motion 
2 is not taken directly from the cone spindle, but reversing pinions for feed, 
and a stud gear intervene between lathe spindle and driving gear of train. 
4)144 Example. A screw feed lathe is so arranged that the stud gear B his 
half as many teeth as the spindle gear A. The lead screw has 8 threads 
36 for lead screw. Ans. 32 A 
4 
— = 2 ratio between threads. G 
2 s 
: IX Resrerong perio a 
—=3 “ ‘¢ — wheel teeth. Devese o% ai 4 cea Ak i 


36 , 

Or, 36 for the spindle and 18 for the lead screw will answer as well as BSLid par 16 GK 
72 and 36. In fact, any two wheels of convenient size, whose teeth bear 
to each other the same ratio that 1 bears to 2, will answer the purpose as 
well as 72 and 36. 

The following cut shows a lathe ‘‘ straight” geared for screw cutting, 
with motion taken from cone spindle directly. 

In the foregoing train of wheels, A is the driver and C the driven “Meek 
gear. The wheel B cuts no figure in calculating the geafs go cut a thread. tee 


Cowra , Msssebise Z Cech 
liererater. at 


Lat S Cetus 
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per inch, and we wish ww cut 16 threads per inch. What gears must we 
select todo so? As we must cut twice as many threads to the inch a 
there are threads per inch on the lead screw, it is evident the work mus 
revolve twice as fast as the lead screw. 

Select a wheel with 48 teeth for the driver. 














Then, 
8:16::48:96 
16 
288 
: 48 
“= WIM 
: MECH. NEWS wy, )768 


96 on lead serew. 
But, since the driver would make two revolutions to one of the spindle, 
It is obvious that when the threads to be cut are finer than the threads no | we must reduce the number of its teeth one-half. Consequently, the gears 
the lead screw, the larger gear must be placed at C, or, on the lead screw, | should be 24 for the driver and 96 for lead screw. 














and vice-versa. Proof. While 96 makes one revolution, 24 makes 4 revolutions ; and 
Example Required the gears to cut 11% threads per inch, the lead | 16 being secured to the same stud with 24, also makes revolutions, while 
screw having 8 threads per inch. the spindle gear having twice as many teeth as 16 would make two revolv- 
Select 32 at random. tions, the number required. 
Then, The ratio of threads is 2; and the ratio of speeds is 2, also. Thus we 
8:11 4: 1:32:46 have: Drivers, 32 and 24; Driven, 16 and 96. By cancellation we s¢¢ 
1% that the sum of the drivers is contained in the sum of the driven, twice 
making the ratio 2. 
32 (Concluded next month.) 
32 
GRAPHITE PAINT 
| 
8) 368 eae aS Psi aoa 
For Tin or Shingie Roots and tron Work It is Absolutely withou! 
46 for lead screw. Ans. an Equal. 
Example. Required the gears to cut 32 threads per inch on above Allon sep kent ey apron red need repainting for 10 tv 35 ra. it rom need gn paint if 
lathe? Mention this paper JERSEY CITY, N.J. | 
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THE WALKER MANUFACTURING CO.’S NEW MACHINE SHOP. 





Two of the requisites for the manufacture of cable plants seems to be 
the use of Jarge machinery and extensive buildings. Indeed it must 
require ingenius contrivance and the best of management to do the work of 
the Walker Manufacturing Co. without spreading over many acres of 
ground. 

The new machine shop of this concern is one of the grandest achieve- 
ments of ingenuity of the age for operative convenience and power. No 
one portion of the shop conflicts with another portion. What has not been 
accomplished by the inventive genius of Mr. Walker and executive ability 
of his able assistants, Mr. Bryant, Mr. Bone and others of the manage- 
ment, would be hard to find in the whole world of similar emergencies. 

The shop is in three sections or bays, as they are called. Each bay 
is 57 feet wide, two are 288 feet long and the third is 430 feet long and 
the extension altogether is 500 feet. From the fioor to the highest roof 
point is 54 feet. Massive iron pillars support the glass roof, as can be seen 
by reference to the engraving accompanying. The cost of the glass in the 
roof of this shop and the foundry was nearly $14,000. Each bay has a 
traveling crane capable of lifting 30 tons and moving it from one end of the 
building to the other. The cranes have many improvements and are built 


/ \/\ x 

VAN} 
/ 
is 


T fe ‘a . 
 TERELE an wis 
oR es 


a 
~*~ 


ts} 
«o ut 
~~ ee 
Re a 
&. 4 
cA Le 


‘\ Rie vem BY" 8 
: ene ate 
¢ hin “peed 8 
ee 


ee 


, a - » ji he sf | 
Me MES! 
she oy 


oe 
> 
t 
- 
at uy o 
nd 
bi. 


| T an 
$} , ; 
> , 


t 


A 


itt 


‘se 

,4 

& 
. 


THE WALKER 


at the works. A cage on the crane is situated conveniently for operation 
of the big machine. In this cage the operator is stationed, and by the 
movement of levers he controls aj] the movements of the ponderous 
machine. The motive power is a small engine, which is situated in one 
corner of the shop, and is transmitted by a rope. 

The cotton ropes which are used in operating the cranes were made 
in England and imported especially for this purpose. The length of rope 
required for the nine new traveling cranes is 21 miles, and when in 
motion will travel at the rate of 3,000 feet per minute. A specially con- 
structed device for maintaining the proper tension of the rope is fixed at 
one end of the room, and consists of four grocved wheels placed one above 
the other. Around the top one the three ropes pass, and once around the 
other three, and when in operation these so adjust themselves so as to keep 
each of the ropes at the proper tension required. 

For the convenience of vise-hands a gigantic bench is provided. Its 
entire length is 402 feet and its breadth four feet. Here are all the most 
modern tools and appliances, some of them made specially for the Walker 
company, and many the devices of Mr. Walker. The shop is heated by 
steam and at night light is furnished by gas and arc electric. 

In the erecting bay there is an erecting pit 49 feet long, 22 feet wide 
and 8 feet deep, in which to erect ‘‘cable plants,” and other heavy and 
large machinery. 

In the long bay there is a pit lathe 40 feet long, 12 feet wide and 16 





feet deep, in which can be turned a drum or gear 32 feet in diameter and 
8 feet wide. 

The motive power for these tremendous machines comes from a 24x 
48-inch cylinder Corliss, with a 16-foot fly-wheel. The steam is generated 
in two boilers of z00 horse-power each and equipped with Brighton stokers. 
Feed water comes from a 20-foot cistern, into which the roof drainage and 
condensed steam is returned. 

Among the work recently completed may be mentioned four 
32-foot diameter rope wheels, 6-foot-1-inch face, with 32 grooves for 21/- 
inch ropes; four 32-foot rope wil€els, 8-foot-4-inch face with 34 grooves for 2- 
inch rope, finished weight about roo tons ; two 32-foot diameter rope wheels, 
3-foot-3-inch face, with 13 grooves for 2-inch diameter rope, finished weight 
of each being about 40 tons; four 26-foot diameter rope wheels, 4-foot-11- 
inch face, with 20 grooves for 2-inch diameter rope, finished weight of 
each being about 60 tons; four 22-foot diameter rope wheels, 6-foot-1-inch 
face, with 22 grooves for 21{-inch diameter rope, finished weight of each 
being about 50 tons; four 9-foot diameter rope wheels, 6-foot-1-inch face, 
with 22 grooves for 21{-inch diameter rope, finished weight of each being 
about 22 tons; 18 1,000 horse-power friction clutches, to operate and 
transmit this power at 55 revolutions per minute; four 500 horse-power 
friction clutches, to operate and transmit this power et 55 revolutions per 
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MANUFACTURING CO.”"S NEW MACHINE SHOP. 


minute; 14 large spur gears, 14-foot diameter, ro4 teeth, 16-inch face, 5- 
inch pitch; seven large spur pinions, 9-foot diameter, 62 teeth, 16-Inch 
face, 5-inch pitch; one 20-foot diameter band wheel, 50-inch face, built up 
in segments, the finished weight will be about 27 tons; one 20 foot diame- 
ter band-wheel, 44-inch face, made in halves, the finished weight of which 
will be about 30 tons. This band wheel is designed to run at a speed of 
125 revolutions per minute, which is equivalent to 7,854 feet periphery 
speed per minute, or nearly a mile and a half per minute. 


Mahogany Sawing. 

Mahogany of the first grain and marking is sawed up into veneer by 
half a dozen sawmills in this town. Mahogany sawing isa very pretty 
business, and a mahogany sawyer is a well-paid man of great skill and long 
experience. He must know whether a log is suitable for veneer or slabs; 
must be able to guess whether its heart runs straight or ‘‘ dips;” must see 
far enough into a log to decide whether it shall be cut transversely before 
being sawed lengthwise and whether it shall be quartered as oak is quar- 
tered or sawed straight through with the grain from end to end.—[New 
York Sun. 


A FLOUR mill trust would undoubtedly be a grinding monopoly—|Al- 
bany Telegram. 
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COMMON FOLKS. 

One of the blessings of a mechanic’s 'i’e is exercise. An accompany- 
ing blessing is condescension and comm sense. It is not necessary that 
a mechanic should be a poor man, but it is necessary that he should fear 
neither work nor dirt. It is also necessary that he should be endowed 
with a good deal of intelligence of a practical sort. 

There is so little vanity in this branch of industry that mechanics 
everywhere, all over the world, are free from that malady known as ‘‘ so- 
cial discretion,” which prevents a neatly dressed person from recognizing 
a workman who is dressed in a working suit. You may be ever so deep 
in the soot and grim of a busy shop, or even at the bottom of a sewer, 
and still he is not afraid to take you by the hand and welcome you into his 
own society in the face of a world of society nonsense. 

There are no natural human cliques, social distinctions are unnatural, 
and the mechanic knows it. A mechanic isa philosopher. Philosophy 
teaches him that there should be no tight board fence between the profes- 
sions and the trades, between the Jews and the Gentiles of society, between 
the gentry and peasantry of this homogeneous, earthen earth. 

In fact, the mechanic is purely American. This Republican govern- 
ment was founded by just that kind of spirit of common sense which reigns 
supreme in the mind of every true mechanic, which fires with cour- 
age the breast of every industrious honest laborer, and which infuses a 
purifying element of ambition for principle into the body politic of this 
entire nation of ours. 


MACHINERY WOOD. 

Are any laws being enacted for the preservation and perpetuation of 
certain hard woods that are essential to the manufacture of certain kinds 
of machinery? No. Nevertheless some forest Jaws must be passed before 
much effective work will be done to prevent the hard wood famine, which 
is sure to come without legislation. Weare not aware of any material in 
practical use in the nature of metal that can be used for whiffletrees and 
tongues of mowers and reapers, for wheeled vehicles of any sort, for fork 
and shovel handles and for various other articles of general use, requiring 
strength as well as lightness. Aluminum may sometime be introduced for 
those and similar purposes, but itis bad economy to deliberately throw 
away a cheap material like wood for a more expensive one like aluminum, 
even if the latter could be made to serve the purpose. 

Hichory, oak and ash are the only woods that can be used to construct 
safe wood machinery. The supply of these timbers is being rapidly ex- 
hausted by the thousands of acres annually used for manufacturing pur- 
poses. Many articles of furniture are made also from oak and ash which 
helps the slaughter very materially. However in that line, the quick 
growing and hardy maple is already forced in as a substitute, disguized and 
‘ornamented by stains and veneers. Machinery wood cannot thus be coun- 
terfeited. Nothing can be substituted for the slow growing hickory, ash 
and oak, 

While people are left to gratify their tastes on Arbor Day by setting 
out those trees which they admire, not much will be accomplished by the 
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philanthropists of Arbor Day that will serve as a practical benefit to our 
machinery makers. The good people usually have little taste for the slow 
and unshady hickory and oak or the unromantic and limbless ash. Laws 
which will make appropriations and establish government officials for the 
preservation and growth of a proportionate quantity of all timbers, would 
in a few years effect the supply in hard woods of the right strength for 
machinery purposes and thus save us great inconvenience in the near 
future. 

At present there are no legal requirements in the direction of forestry 
in this country. Germany, England and other older nations have long 
found it necessary to see that future generations are supplied with some 
particular kind of wood. Our habit of destroying wood is inherited from 
our fathers who consumed their valuable timber at ‘‘ logging bees ’’ for the 
sole purpose of annexing territory to their vegetable and cereal domains. 
We must not only get out of this habit but we must also add to at least the 
hardwood portion of our forests. 

There are thousands of acres of waste lands, not only in the Great 
American Desert of the West, but in the manufacturing districts of New 
England and the Middle and Western States, that might be utilized for the 
cultivation of just such timber as we need for mechanical uses. And we 
hope that either our secretary of agriculture will be authorized to require 
the planting of treesin these wastes, or that a Secretary of Forestry will be 
created for that specific purpose. | 


THE USE AND MISUSE OF PETROLEUM AS FUEL. 





It is interesting and frequently amusing, to note the diversity of opin- 
ions regarding the value of crude petroleum for fuel purposes, as compared 
with coal or other solid forms of combustible. Generally these opinions 
are formed from experience or observation, more or less extensive, but 
they are not infrequently based on hearsay only, and that, too, with little 
or no knowledge of the subject on the part of the persons by whom they 
are expressed. These latter, of course, are hardly worthy of comment, 
but in referenceto such as have actual practical reasons for their ideas, 
even though they may be in error as to the deductions, the subject is one 
which merits careful consideration. As the relative value of this fuel is 
purely a question of fact, and as facts never were, nor will be, either made 
or modified by opinions, however profound, it follows that the facts alone 
should be taken into account. We have accurate data as to the calorific 
values of all combustible elements, and the analyses of the fuels enable us 
to calculate the exact theoretical value of a given quantity and quality. 
With the single exception of natural gas, there is no form of fuel whose 
physical condition is so advantageous for either the necessary handling or 
for its combustion in the furnace. On the point of adaptability, theretore, 
it is safe to assume that the verdict would be unanimously in its favor. 
ber only question, then, becomes one of a commercial nature—of dollars 
and cents. 


Considered from the standpoint of economy, the two factors entering — 


into the question are: 1. The market price of the oil, and, 2, the method 
of its utilization. 


THE QUESTION OF PRICE, 


As regards the first point, the fact that the price is a matter entirely 
with the producer places it beyond control of the consumer, and conse- 
quently, even with the most perfect method of its utilization, the cost may 
at any time reach a figure which will be practically prohibitory where econ- 
omy is the consideration. And while there are occasionally cases where 
the other features of oil burning are more important than the cost, yet 
they are merely the exceptions, and economy is the great desideratum. 
Therefore, while the price which it is possible to pay and still be within 
the bounds of economy may and does vary considerably according to the 
degree of perfection attained in the handling and combustion of the oil, 
there is a limit which cannot be passed without sacrificing the main object 
of its use. What that limit is may be safely calculated, provided the rela- 
tive costs of oil and coal be figured from the actual conditions on a uni- 
form basis of work done by each. It is obviously misleading to consider 
only the cost respectively of oil and coal for a given time, and assume the 
results from their use to be the same. The latter quantity should be just 
as carefully and accurately ascertained as the item of outlay, and the cost 
can then be figured per unit of result. Of course the price of coal is the 
standard of value with which the comparison of costs must be made ; and 
the commercial grade which, upon comparison of price with efficiency, 
shows the best results—not per ton, but per dollar—should be the one 
selected as such standard. By way of illustration we may assume the 
evaporative value of the grade of coal selected to be eight pounds water 
from and at 212° F. per pound of coal, and the price of such coal to be $3 
per ton (including cost of putting into the bin). The number of heat units 


utilized would be 966 (the latent heat of vaporization) 8 pounds = 7,728. | 


As the calorific value of such coal would be about 14,000 heat units per 
7,728 


14,000 
55:2 percent. only. The total quantity of water evaporated per ton of 
2,000 pounds would be 16,000 pounds at a cost of $3 plus the wages of 
firemen and such other labor as was necessary. These incidental expenses 
must be taken into account in making the comparison, as they vary consid- 
arably according to the fuel used, and the larger the scale of operations the 
greater the variation of this item. As, however, the present illustration 
has to do only with the actual cost of the two fuels, the costs incidental to 
their use may be considered later on. If then the coal with a useful eff- 
ciency of 55.2 per cent. of its total heating capacity costs $3 to evaporate 





pound of coal, we find that there has been a total useful effect of 
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16,000. pounds of watet and we assume the same efficiency for oil, we can 
calculate exactly the cost of the required quantity of the latter fuel to pro- 
duce the same evaporation, thereby establishing its comparative value on 
the price basis, after which the comparison of, incidental costs may be con- 
sidered. The calorific value of oil may be taken as about 20,475 heat units, 
and 55.2 per cent. of this amount will be 11,303 units, which divided by 
the coefficient of vaporization gives the number of pounds water which will 


11,303 





be evaporated from and at 212° F. to be == 11.7 pounds water per 
966 
pound of oil, Asa gallon of oil weighing 7.27 pounds (specific gravity 
0,87) costs, say, 1.6 cents, then $3 + 1.6 cents = 187.5 gallons is the 
equivalent in price of one ton of coal, as above, and as 187.5 gallons X 
7.27 pounds per gallon = 1,363.125 pounds, then 1,363.125 X 11.7 (its 
evaporative value, as above) = 15,948.56 pounds water evaporated per $3 
worth of oil. This showing, then, is that oil at 1.6 cents per gallon is 
practically equal in cost to coal at $3 per ton, both delivered at point of 
consumption, on the purely arbitrary assumption, however, that the possi- 
ble useful efficiency of the oil as a percentage of its calorific value is no 
greater than that of thecoal. Of course, it will be uaderstood that great fir- 
ing of the latter is alluded to in comparison, and that no reference is made to 
its conversion into fuel gas by the producer or other more recent processes. 
In order to estimate the aggregate of the several items entering into the 
incidental expense account, chargeable against the fuels respectively, it will 
be well to consider a steam plant on a moderately large scale, say, 1,000 
horse-power, nominal rating—for ten hours per day. The qnantity of coal 
30 
required, at 30 pounds water per horse-power per hour would be — 
8 
3-75 pounds coal per horse-power per hour, and 3.75 X 1,000 horse- 
power X 10 hours = 37,500 pounds per day, or 1834 tons, costing $56.25. 
Say, the plant is composed of a battery of ten boilers of 100 horse-power 
each. There will be required not less than five firemen and one water 
tender, besides three laborers for wheeling coal and ashes. This refuse, 
amounting to about four tons, will have to be hauled by team in the major- 
ity ofcases, at a cost of, say, 50 cents per ton. The above are the most 
important items, and are all that need be considered. We have then: 








§ fireinien, Gt $225 PEF GRY ss oicdsccssscceseinssinnecavsdersiieivebedesesetenssendeen $11.25 
1 water tender, at $2.50 per OY ais resiesessectucneluiwoarlonessieupyawnneseeteens 2.50 
3 laborers, at $1.75 per GAY........c.ccscccscscssceescecscrsceeeecscscesacsneaeasecs 5.25 
4 tons ashes, at 50 Cente per tOn...........cecccecesccccscesenssesceecsecnseenes 2.CO 
$21.00 
18% tons Coal; at $3 Der COD si ie5 occ iics eases sieacietenaesnss ia pe eie stivsdavietetaseen st §6.25 
Total cost of coal and labor per day for 1,000 horse-power............ $77.25 


Let us now ascertain the cost of the same duty by the use of oil fuel upon 





the basis of the same percentage of efficiency as used above. We have 
30 

then == 2,564 pounds oil per horse-power, and 2,564 1,000 horse- 
11.7 


25,640 





power < ro hours = 25,640 pounds, or = 3,526.8 gallons per 
7-27 

day, costing, at 1.6 cents per gallons, $56.43, or within 18 eents of the 
cost of coal. But here the equality ceases, and it is in the matter of 
incidental expenses only that we must look for the economy, if any, to be 
gained by the use of oil. As it is used directly from the storage tank and 
handled by mechanical means, automatic in their operation, and as there is 
no hand firing to be done, and no ashes or refuse to remove, the only 
item in the expense schedule for coal which will apply on the oil account is 
that of one water tender at $2.50 per day. Of course the work of pump- 
ing the oil from storage tanks to burners requires the use of either steam 
or belt power, but it is so inconsiderable that it need not be taken into 
account as an item of expense, or it may be included as part of the total 
steam consumption necessary for the operation of the system. Whether 

compressed air or direct steam is used in the burners for vaporizing the oil, 
we may safely estimate this quantity at not over 234 per cent. of the total 
evaporation of the boiler, and its cost would thereiore be in the form of a 
percentage of the aggregate of all other items, to be added as the final 
item. We have then the following: 








One water tender and first-class fireman, at $2.50 per day...............ccsesses $ 250 
3,526 8 gallons oll, at 1.6 CemtS..........ccccccsce-ccecveeescscveereceeecsesveeenseseses aeese 56 43 

TOUS ss c5stieyan ct scat eos iractenaasianaseewote win ia oe uusiassnmusaia ecceveees auucteeen ee sies $58.93 
Add 2% per cent. for steam used for burmers, €tC.................cesseenceceeeeve $ 1.47 
Total cost for oil and labor per day for 1,000 horse-power.................006 60 40 
Cost for coal firing, a8 abOve......... 60 0 ccscsccsscscscsecscescscsasnesceseepeesscescsees 77.25 
Saving by use of oil is, therefore................c.csccsccsceececerencsceerseececeeeceese $16.85 


Or 21.81 per cent. 

This, however, is not the maximum possible saving; as the item of 
atiendance charged against the 1,000 horse-power would not be increased 
for four times this duty—it is safe to say that one man can easily look after 
the burners and tend water for 4,000 horse-power, and still have very little 
to do in the way of actual work—the duty being one requiring watchful- 
hess and care, and but little else. For coal firing, from the fact that the 
fire-room is necessarily more or less obstructed by the fuel, and by the fire- 
men in working their fires, it would be impossible for one man to give 
proper supervision to fires, steam and water, and at least two would be 
necessary for this duty. The cost then for coal firing for 4,000 horse- 
power will be [ ($77.25—$2 50) X 4] + ($2.50 X 2) = $304, and for oil 


[ ($60.40 — Lf 50) X 4) ] + $2.50 = $234.10—the difference being 


$69.90, or 23 per cent. less for oil, as compared with 21.81 per cent. as in 


case of 1,000 horse-power. Of course such large plants are exceptional, 
and this illustration cannot be considered as applicable to ordinary practice. 


According to this showing, however, the advartage of economy is clearly 


_ in favor of oil, and if the assumed percentage of efficiency is notoverrating 
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the facts, the deductions are correct. This point alone, then, is the crucial 
one in determining the comparative value of petroleum as fuel, and it 
becomes a question of the degree of perfection attained by the method of 
utilization—provided, of course, the relative price of the oil does not 
exceed the figure assumed in the foregoing calculations. 


THE METHOD OF UTILIZATION. 


To many—it might be said a majority of persons—the use of oil fuel 
resolves itself into a question as to which of the legion of so-caHed systems 
(which is simply another name for burners) is the best, and, that point 
decided, the value of oil fuel, and not of the burner, is decided by them 
according to the results obtained. Now, as a matter of fact, we might say 
that all of the many burners in the market are good burners— that is, they 
accomplish what is required of a burner, which is to vaporize the oil by 
means of a steam or compressed air jet, and thereby supply it in the proper 
condition for the initial combustion. But this is a very small part of what 
must be done in order to obtain the larger percentage of useful effect from 
the quantity of oil consumed. Almost any one of these burners, if sup- 
plemented by the proper means of continuing the combustion and utilizing 
the heat generated, is capable of giving the most satisfactory results—in 
other words, the problem is not one of the best burner, but of a properly- 
designed furnace. This question is one which, strangely enough, ccnsid- 
dering its importance, does not seem to have received the attention of fur- 
nace engineers—at least not in reference to its general application, although 
In some special cases the right kind of talent has been employed, and as a 
rule the results have been more or less satisfactory. As in all other branches 
of furnace engineering, a pretty thorough knowledge of the laws of com- 
bustion is necessary, as without it all attempts partake of the nature of 
guess work; and, even though the outcome of it may be an eminent suc- 
cess, it must be considered in the light of a fortunate accident, for the rea- 
son that it is manifestly impossible to lay plans when the requirements due 
to. existing circumstances and conditions are unknown. In the present con- 
nection the problem involved is purely one of combustion as a cause and 
utilization as an effect. Let us now state it as tersely and explicitly as pos- 
sible: Given a certain quantity of fuel of known chemical composition and 
physical condition, from the combustion of which to realize in useful effect 
the largest possible percentage of its theoretical calorific value. 

A knowledge of the chemical constituents, as shown by analysis, 
enables us to calculate the exact heating power or calorific value, which we 
find to be, in the case of a Pennsylvania oil previously referred to, 20,475 
heat units per pound. The physical condition is one of such extreme fluid- 
ity that when vaporized by means of an air or steam jet it becomes so finely 
subdivided as toresemble smoke. This is the quality par excellence which 
should enable us to effect the most perfect admixture of the combustible 
elements of the liquid with the necessary equivalent of atmospheric oxygen, 
to cause the initial combustion at the point of ignition and to make the com- 
pletion of combustion to carbonic acid and water purely a matter of 
mechanical manipulation of the air supply. It would be well at this point 
to consider some instances of the misuse of oil—that is, not by reference to 
individual cases, but the kinds of misuse which are so common as to 
become the rule rather than the exception. First is the case of one or 
more burners placed in the fire doors of an ordinary boiler front, the grate 
being covered with fire-brick or some other protective ma‘erial. With an 
unlimited air admission from the ash pit, without any attempt at regulation, 
the necessity for any more careful air supply is not realized, owing to the 
fact that the smoke stack shows no smoke, and there mus’, therefore, be 
perfect combustion of the oil(?). The inference, as a matter of course, 
is that the burner (or ‘‘system,” as it is usually styled) is a good one. 
This may be considered one of the most crude, wasteful and destructive of 
all methods of oil burning, as can be readily understood by noting carefully 
the volume and quality of the flame and the consumption of oil in propor- 
tion to the duty performed. Upon looking in‘o the turnace through any 
convenient peep hole which will not permit the passage of a sufficient 
quantity of air to affect the character of the flame (and a surprisingly small 
amount will do this) the most noticeable feature observed will be the bril- 
liant whiteness and great intensity of the entire mass of flame, almost from 
the very nozzle of the burner—also its high velocity. Generally, too, the 
flame will be found to impinge directly against the bottom of the boiler, 
above the bridge wall. It will also be noted that the mass of incandescent 
brick-work in the boiler setting is comparatively quite small, though of 
high intensity. It is confined almost entirely to the portion of the furnace 
near the bridge wall, and extends but a very short distance beyond the lat- 
ter, as, while it is not always possible to notice the length of flame, it will 
generally be found very short, and the effect of the combustion is practically 
confined to the limit of its extent.—{Iron Age. 

(To be continued.) 


Motors in Collieries. 

Some doubts are entertained as to the desirability of employing electric 
motors in collieries. One of the objections which have been raised is 
the possibility of gasexplosion being caused by a spark occurring at the 
commutator of the motor where the electric current is conveyed into and 
out of the rotating armature by means of the brushes; another objection is 
the use in the pit of driving belts, which not only take up space, but can- 
not be kept in good working order in dirty and damp situations. In re- 
gard to the commutator difficulty, it is admitted by experts that, in many 
dynamos, bright bluish sparks may be occasionally observed at the tips of 
the brushes, especially if the latter are not in proper adjustment; in well- 
designed machines the spark is practically non-existent under ordinary 
conditions of working ; it is so close to a large mass of copper that it is 
practically cool—so cool, indeed, that it is very difficult to cause it to ig- 
nite anything.—[Cleveland World. 


THE new rolling mill at Ironton, Minn., a suburb of Duluth, will cost 
about a quarter of a million dollars. " 
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LAUNCHING OF WHALEBACK BARGES. 





Some time last winter the Soo Ste. Marie Railway ordered, of the 
Steel Barge Company at W. Supsrior, two large whaleback steamers, to 
run between its Lake Michigan terminus and its Canadian Pacific connec- 
tions on Owen Sound in Ontario. The vessels were to be larger than any 
theretofore built by the whaleback people, and were to be completed by 
July rst. Oa June 25 both steamships were launched, in as nearly a com- 
pleted form as possible, there remaining but a few finishing touches to add 
to equip them for their carrying career. The boats have been named after 
the fathers of the Soo road, Pillsbury and Washburne, gentlemen whose 
milling interests are expected to provide a large share of the carrying 
business of the steamers. The third steel craft was a tug of 60 feet in 
length. 

eB The Pillsbury and Washburne are duplicates of each other, and are 
320 feet long, 42 feet beam and 25 feet moulded depth, with a registered 
net measurement Of 1,572 tons. Either of them will carry 3,500 tons on 
full draught, or 28,000 barrels of flour from Gladstone to Georgian Bay 
ports. They will 
probably outcarry 
any other vessels 
now plying on the 
lakes, although 
the Maritana, of 
the Mather line, 
and the Pathfind- 
er will top them 
a trifle. 

At the hour 
set by the barge 
Company people 
the Pillsbury was 
put over the 
greased timbers 
amid the cheers 
of the crowd, the 
waving of hand- 
kerchiefs and the 
shouting of stern 
whistles. Within 
half an hour the 
Washburne fol- 
lowed suit in the 
same manner, 
and shortly after 
the tug went also, 
completing what 
was probably the 
first tripple 
launching of 
three steel steam- 
ers in one yard 
that ever took 
place in this coun- 
try. There is 
thus added to the 
whaleback fleet 
on the great lakes 
two steel steam- 
ers, which brings 
the total carrying 
capacity of this 
class of vessels 
now in service on 
fresh water to 
something over 
50,000 tons, be- 
ing 12 tow barges 
and 8 steamers. 
If the 12 barges 
were put in tow 
of the 8 steamers, 
they could bring 
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days 46,000 tons 
of hard coal, and 
in a season might 
carry 600,000 tons, or half the total receipts of all kinds of coal at 
Superior docks. 
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Fic. 2.—LAUNCHING 


Corn Harvester Trust. 

The organization of the American Corn Harvester trust, to embrace all 
the leading manufacturers of corn harvesters in the country, has been 
effected. The association embraces the McDonald Manufacturing Co., of 
Bellefontaine, the William N. Whiteley Co., the Foos Manufacturing Co., 
and the Springfield (O.) Implement Co. The officers are: president, 
H. M. McDonald, of Bellefontaine; vice-president, G. S. Foos, and 
secretary and treasurer, H. S. Bradley, both of Springfield, O. The asso- 
ciation has purchased the Peterson patent, on which all such machines are 
based. Its object is to secure more uniform prices to dealers and protect 
all from infringement suits. The headquarters will be in Springfield, O., 
but the officers refuse to state the amount of the capital of the associa- 
tion. 
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OF THE “PILLSBURY.” 


PATTERN MAKERS CONTRASTED. 





BY JOHN M. RICHARDSON. 


Workmen in almost all trades can be separated into two classes, and 
pattern makers are no exception to this rule, for everywhere we find on 
one hand the careless workman and on the other the ambitious man who 
looks ahead. 

The indifferent pattern maker still abounds and seems to have no 
ambition at all, or rather none except one which is all absorbing and has 
for its goal six o’clock and pay day. 

For the sake of contrast let us first look at the distinguishing features 
of this individual. He is usually discontented; a ‘‘ kicker,” as we say, 
and constantly laments his misfortune in ever having taken up the trade, 
claiming it is getting worse and worse every year, and comparing it now 
with what he seems to believe it was in days gone by. He never expects, 
however, to command more than the average rate of wages, but at the 
same time is unmindful of the fact that he is a member of a class which can 
never hope to see the standard raised, owing to the fact that they never 
bend their ener- 
gies to endeavor 
to become mas- 
ters of their trade. 

The indiffer- 
ent man takes but 
little interest in 
either the quality 
or quantity of his 
tools. He can’t 
tell for the life of 
him how his fel- 
low workman at 
the same bench, 
who has a large 
and carefully se- 
lected kit besides 
having a family to 
support, can pos- 
sibly afford to 
keep up with the 
times and buy so 
many newly-pat- 
ented tools. 

In getting out 
stock to glue upon 
a big job he saws 
and planes up all 
the lumber, fits 
the hand clamps, 
and is just ready 
for the giue, when 
he happens to 
think he forgot to 
mix up a new lot 
and get it to cook- 


Ing. 

When a chuck 
or face plate gets 
stuck on the spin- 
dle, as it occasion- 
ally will, he grabs 
a hammer or else 
a monkey wrench 
and bangs away, 
seemingly oblivi- 
ous to the fact 
that he is mutilat- 
ing what belongs 
to another. 

In altering 
over an old pat- 
tern he is about 
sure to run into a 
nail on some of 
the machine tools, 
and thanks his 
stars that it wasn’t 
one of his own 
tools which re- 
ceived the blunt edge or gap, for now the boss or else some man who has 
it for his part will do the sharpening. He does not think it desirable to at 
least learn the theory of the best forms of different saw teeth and cutters 
for he never expects to have them to keep in order. Such characteristics 
might be extended indefinitely if time and space would allow. 

The ambitious man on the other hand desires to succeed and realizes 
that success, if it comes at all, must come through his own efforts and a 
careful attention to details. There is no royal road to pattern making. 
No one stands ready to push a person who has no aim or desire. 

This reminds me of the following which I once saw in print and which 
contains more real food for reflection than many longer poems can ever 
hope to lay claim to: 

‘The man who is too devoid of aim 
To make the least advance, 


Is sure to be the first to claim 
He never had a chance.” 


The wide-awake man will think first and act afterwards. 
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ready when his stock is. His tools are sharp and he knows where to lay 
his hands on them. He constructs his pattern in the best manner for the 
purpose it is to fulfill, and can explain the why and wherefore of so doing, 
and is in a word self reliant. Furthermore, he tries to keep abreast of the 
times in regard to the best pattern shop practice in every way he can, such 
as carefully reading a good trade paper, visiting other shops whenever the 
opportunity offers, sending for catalogues of the best tools and appliances 
of interest to him, and asking questions about every point of which he is 
in doubt, and finally from all information received, ‘‘ sifting the wheat 
from the chaff.” 

I will now mention a few points which may at least prove helpful to 
he young pattern maker. 

First remember it is paying attention to little things that tells in this 
rade as well as any other. 

Do not be misled when the indifferent workman tells you it is all bosh 
o take pains and finish up a pattern carefully, and that just as good cast- 
pgs are obtained by the use of rough patterns as by good ones, and that 
‘are in varnishing is simply a waste of time. It is true that nice castings 
an be produced by the use of coarse and poorly constructed and varnished 
attetns, by the molder taking extra time and pains, which on the other 
iand would be unnecessary, but the point comes just here. Any one can 
ur out a coarse rough job in a short space of time, but it is not every 
vorkman by any means who can make fine, accurate and nicely finished 
atterns, put together in the best possible manner, no matter how long a 
ime he spends on them, and the man who can this class of work will 
lave an easier time and receive more pay than will the careless workman 
n almost every instance. 

Filling nail holes with bees-wax, and mixing and applying shellac var- 
\ish may seem very easy to many, but for all that it takes care and prac- 
ice to force in the wax In a neat manner so that after a pattern has been 
rarnished and held in the right light it will not show a slight cavity or else 
| raised daub to act as tell-tale for the nail hole, and also to lay the varnish 
o that it will show an even surface and in addition not have a surplus laid 
long in ridges on the edges and parting line. 

In mixing black shellac first stir the lampblack and alcohol together 
ill they are of the consistency of cream and free from all lumps, before add- 
ng the yellow shellac, and then stir the whole mixture thoroughly 
ogether. 

A yard of cheese cloth costs but five cents, and if cut up into squares 
nakes an excellent strainer, using only a piece at a time and then throw- 
ng itaway. It is better to do the mixing in a different vessel than the 
ne used to varnish from, such as an old tin pail, etc., then strain through 
he cloth into the regular pot from which the brush is used. Shellac care- 
‘ully mixed and applied makes a wonderful difference in the appearance of 
1 completed pattern in contrast to one carelessly finished, and at the same 
ime adds to the workman’s reputation. 

The secret of rounding corners on patterns whether they are large or 
small consists in having them so that one can see neither beginning nor 
‘nding to the curve; that is, have the curve a true arc and avoid having it 
how a line where it comes tangent to any straight side. To do this well 
‘equires care and practice, but one feels repaid for it when the pattern is 
inished, and besides a poorly rounded corner is one trade-mark of care- 
ess work. 


A Monster Ship. 

The largest merchant vessel ever built in an American shipyard was 
aunched last week by the Newport News Shipbuilding Co., says the 
Detroit Free Press. 

El Norte is constructed of iron and is of 4,500 tons register. Her 
jimensions are 380 feet from stern to stern post, 406 feet over all, 48 feet 
eam and 33.9 teet depth. She has three decks and a partial or top deck 
it the fore end of the forehold. She will be rigged with four iron pole 
nasts and the necessary booms for handling cargo, and will have steam 
loisting machines at the different hatches. The vessel will be steered by 
team from the forward pilot house, or by a screw-head gear from the after 
touse. There will be a steam windlass and steam capstan for handling 
mchors and hawsers, and a steel rope for towing. 

The ship will be propelled by a vertical triple expansion engine. The 
ylinders are 32”, 52” and 84” in diameter, with 54” stroke of piston. Steam 
vill be generated in three double ended cylindrical ‘boilers. There will be 
wo fire rooms and one smoke stack. Up to this time the largest ship 
‘ver launched in this country was the steel cruiser New York, which slid 
rom the ways at the Cramps shipyard last November. The dimensions of 
he New York, which is the largest cruiser of our navy, are: Length, 350 
eet; breadth, 34 feet; draught, 23 feet. 


Largest Cannon Ever Constructed. 

Krupp, of Germany, will exhibit at the World’s Fair the largest can- 

ion ever constructed, weighing 122 tons. A. Lauter and G. Gilhausen, 
agineers, reached Chicago last week to make arrangements to install the 
ig gun. It required the Emperor's invitation, which was equivalent to an 
der, to induce him to make the exhibit. 
_. We have had great difficulty,’’ said Herr Lauter, ‘‘in making pro- 
\stons for unloading the cannon and transporting it to Chicago. In the 
rst place, there isn’t a derrick in America sufficiently strong to hoist the 
un from the ship. In the second place, the railroads and railroad bridges 
tween Chicago and New York are not entirely adequate to carry such a 
dad. The special car on which the cannon will be shipped will itself 
reigh nearly 20 tons, so that almost 142 tons will be comprised in the 
ingle load, the strain of which will have to be sustained by the railroad 
iidges. The Pennsylvania company say they can handle the car and 
un. But every mile of track and every bridge over which this immense 
oad must pass will have to be inspected before we can feel certain that 
he exhibit will be safely landed in Chicago. 


The Numbering on Rules and Squares. 
EDITOR SCIENTIFIC MACHINIST : 

A friend was telling me a few days ago that English steel rules and 
squares are numbered from right to left. I never saw an American tool of 
this kind numbered any other way than from left to right. I think the 
reason for numbering this way is that such a tool, when held up before 
one’s face for setting calipers, is much more handy than one of English 
make, for the former will enable the mechanic to measure the way every- 
thing (in this country at least) reads, from left to right, while the latter will 
compel him to measure and read the figures backward. If any reader of 
this paper knows any other reason, would be pleased to hear from him. 

JOHN BLACKHORN. 











How the Difficulty was Overcome. 
EDITOR SCIENTIFIC MACHINIST : 

In regard to question 378 in issue of r5th inst., ‘A. D. J.” does not 
say in what way he takes steam from his two boilers. Now, some years 
ago, to give us more power, we put in asecond engine attached to the 
opposite end of the engine shaft, making a double engine, also another 
boiler side by side, and took steam from a cross pipe with a tee midway 
between the boilers, and fed into a mud drum connecting both boilers, 
With unequal firing and with the new boiler making steam easier than the 
old one, the extra pressure would force all the water out of the new boiler 
until the other was quite full. We puta very large independent steam 
connection between the boilers and our trouble in that line was at an end. 

Let the steam have full access from one boiler to the other, and the 
pressure being equal the water will be level. James TaIr. 





Those Gauge Testers. 
EDITOR SCIENTIFIC MACHINIST : 

It was not my intention to write any further in regard to this subject, 
but Mr. ‘‘J. L. H.” has in your issue of June 1, made it my duty to do so. 
I now see plainly that I have made an error in criticising Mr. Woodward’s 
seven papers, and hope he will pardon me forit. It also affords me pleas- 
ure to say that Mr. W. has written many interesting and valuable papers, 
and I have no doubt he would be a good fellow to let alone in an argu- 
ment. However, I cannot see any reason why I should change my views 
in respect to the gauge tester he recommended. 

Allow me to thank ‘‘J. L. H.” for calling my attention to the error I 
have acknowledged above, and for ‘‘ taking me at my word.” I have 
never lost by having my work criticised. On the contrary I have often 
gained thereby. 

Since receiving my copy of the SciENTIFIC MACHINIST of June 1, I 
have had a pattern made for the tester I have described in these columns, 
and before the letter can appear I shall have some completed and will 
know what they cost. Ido not intend they shall cost the purchaser over 
$5 for those black finished. If they are not accurate and in all ways satis- 
factory, they may be returned at my expense. Any letter addressed to 
me in care of the editor of SCIENTIFIC MACHINIST, will receive prompt 
attention. 

It was in solving just such a question as E. A. Collins asks (question 
374) that brought the gauge tester to my notice. This is the way it hap- 
pened: About eight years ayo Boiler Inspector A. C. Getchell was noti- 
fied that some steam gauges he had tested were not correct. He asked me 
to accompany him on this trip and I didso. He took his little hydraulic 
tester with him, but before using it he had already defined the trouble. 
One gauge was connected by a straight vertical pipe, allowing the steam 
access to the bent tube spring, which is ruinous to gauges of this kind. 
The other gauge had a syphon connection and was affected only by press- 
ure while the other had to contend also with the element of ae 

M. C. Mac. 





The Corliss vs. the Slide Valve Engine. 
EDITOR SCIENTIFIC MACHINIST : 

In your issue for July 15, I notice that Mr. Adams, the leading man 
in the ‘‘ Set of Fine Tools” narrative, now running in your paper, gives 
Joe Miller a lesson in Corliss and slide valve engines. It is very well 
done. Now, I want to give you the explanation of the difference between 
these two kinds of machines in the way that an old engineer I know, who 
also knows no algebra nor theory, but only common arithmetic and com- 
mon sense, would have given it to Joe Miller. His way of figuring is new, 
and quite interesting. I know no reason why it should not be entirely 
correct. Assuming that he is in Mr. Adam’s place, he explains it as fol- 
lows: 

The cylinder of our engine is 14”x24”, and makes 190 revolutions 
per minute. Now, it cuts off at half stroke, and, consequently one-half of 
the cylinder must be filled full twice at every revolution. Supposing this 
cylinder (pointing to the slide valve model) to be 14”x24", the volume of 
steam, in cubic inches, that is required to fill each end will be as follows : 
The cylinder being 24” long, 12” of space must be filled twice at each 
revolution. Now, the number of square inches of surface in a piston 14” 
in diameter is 153.938, so this, multiplied by 12, will give the cubic inches 
in one-half of the cylinder. Just multiply and get the result. 1,847.256— 
correct. This space is filled twice with each revolution, so we muliply 
the number of revolution per minute by 2 to find it. 190X 2=380—cor- 
rect. Now, the cubic inches in half the cylinder, multiplied by the num- 
ber of times it is filled per minute, will give the cubic inches of steam 
necessary to run the engine one minute. Figure it up, now. It is, as we 
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see, 701,957.28 cubic inches. This is a high speed side valve engine. 

The Corliss engine is producing’ the same power in one minute as 
the slide valve, and we will proceed the same with that. This cylinder is 
18’x42”, and makes 75 revolutions per minute. It cuts offa ¥ stroke, so 
that 1034” of the cylinder must be filled twice with each revolution. 
The area of an 18” piston is 254.469. The number of cubic inches in 4 
of the cylinder is 2,671.9245, if your figures are right—and I believe they 
are. Now, the engine makes 75 revolutions per minute, and this { space 
is filled twice each revolution, or 150 times, We see by multiplying 
2,671.9245 by 150 that 400,788.675 cubic inches of steam are required 
to run this engine one minute. It required 701,957.28 cubic inches to 
run the slide valve one minute, so we see that the number of cubic inches 
that the slide valve requires more than the Corliss, is 301,168.61". This 
makes a great saving in coal. But remember that this is not absolutely 
correct. Perhaps it may be denied outright by some. 

The difference is, that in the Corliss cylinder the steam is cut off 
sooner than in the slide valve, and the rest is done by expansion. Why 
don’t we get a Corliss? Well, the reason why the slide valve is used by 
some instead of a Corliss is because the Corliss costs more. It has four 
valves, as you see by this model, and the engine and consequently the 
cylinder is larger. The extra valves make more machine work, to which 
must be added the fixtures or valve gear, and the more particular work 
necessary on a Corliss. Our slide valve engine cost $1,800, and the Cor- 
liss in the Reynolds’ mill probably cost $2,500. I have told you nothing 
about cards nor pressure, and at some subsequent time, when you have 
gotten further along in practice, I will give you other lessons. 

J. J. H., Akron, O. 





Those two Boilers Again. 
EDITOR SCIENTIFIC MACHINIST : 

In reading over your ‘‘ Questions and Answers” I see what Mr. Wil- 
cox says in regard to ‘‘A. D. J’s” two boilers. I do not think his plan 
will help the trouble much; if he brings the centers of each boiler to the line 
he will drown the small boiler, if he gets enough water in the large one. 
Now, my plan is to draw the water line on each boiler, then level by that 
and he will have no more trouble, but the cheaper way would be to discon- 
nect the boilers at the bottom and feed separately. A. M. GLIDDEN. 





EDITOR SCIENTIFIC MACHINIST: 
More About the Boilers of A. D. J. 

Your valuable paper came to hand yesterday, and I noticedin a ‘‘ Prac- 
tical Letter,” on the two boilers of ‘‘A. D. J.,” by Frank Wilson, that 
he says, draw a line through the center of each boilers and bring the 
boilers to a line. He evidently mis-speaks, for the water lines must be level, 
or the water cannot be kept even in the boilers with any satisfaction at all. 
Valves in the connection might do it, but would be a nuisance. 

W. Dz. J. Everett. 





Suggestions for A. D. J. 
EDITOR SCIBNTIFIC MACHINIST : 

Acting on your invitation to discuss the connections of ‘‘ A. D. J.’s” 
boiler, I begto submit the thoughts I had, when reading the concerning 
articles : 

1. If the small boiler acts as a condenser, it is of no use to fire her ? 
Try the big one alone, or if the grate allows it, change the fuel. 

2. If there is no separate stop and separate check-valve on each boiler, 
I would earnestly advise to change the feed connections. I don’t believe 
in F. W.'s free water circulation between boilers. As I found it, every 
boiler has her individual water level, at which she will do her best, the 
height often varying under different pressures. 

3. Please let us know the size of engine, length and general connec. 
tions of steam-pipes. To have a 234” steam-pipe on this size of boilers 
seems at least curious. 

4. Very probably the situation of the engine allows all water of con- 
densation, etc., to be drained back to boilers with little or no loss of heat. 
I would not go to the expense of re-setting an engine for the cause men- 
tioned. H. Heyropt, Chief Engineer. 





Straightening Hardened Steel Without Annealing. 
EDITOR SCIENTIFIC MACHINIST : 
I give here a description of a method successfully employed by myself 
for straightening certain forms of hardened steel without annealing. Have 
a bar of iron bent as shown in the accompanying cut. Insert a narrow 





piate of iron between the screw and the piece to be straightened, press it 
carefully until it is curved a little in the opposite direction; draw the tem- 
per while in this position and it will come out straight. If they are not 
bent too much, punches, dies, reamers and many other tools can be 
straightened by this device, without annealing. ‘¢ KINKs.” 


Reduced Rates. 
Te the West via the Nickel Plate. 
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(Readers are invited to use this department. All questions on mechanical! and 
ecientific subjects of a practical nature and of general interest will recelve attention. The 
writer must give his name in full, but nothing that may identify him will be published with 
a question if he requests his name withheld. It will give the editor pleasure to assist,through 
thie column, all readers, if possible. and he cordially solicits practical queries.) 

(406.) A. R.S., Port Huron, Mich, writes: ‘‘ My boiler foams, or 
primes, and I cannot tell what is the matter, nor can I prevent it. | 
would like to have you tell me how it is done, how to find the water level, 
and also to stop the foaming without stopping the engine.”” 4—There 
are agood many different causes of foaming, and a knowledge of the con- 
ditions is essential to the rendering of an opinion. Generally the foaming | 
can be stopped by deadening the fires, i. e., renewing fuel and shutting the 
furnace doors, blowing off and giving the boiler some cold water. The 
water level can be found wheao the foaming has ceased. By this treat- 
ment it is not necessary to shut off steam and stop the engine. We have 
known engineers to cause the foaming to subside by shutting off the steam 
suddenly and turning it on again so quickly that the engine was not. 
stopped. Itshould not be fully opened at first, but turned on slowly, but 
great care should be exercised in doing this. If it is the risimg of water 
in the boiler owing to tle over-consumption of steam, it should not be called 
foaming. This can be prevented in no other way than to draw jess steam 
or to make more—f the latter is possible. 


(407.) H. G.&Co., , Pa., ask: ‘‘ Why are belts run slack ?” 4. 
—Generally to give the pulley more surface of contact with the belt, causing 
it to pull better. : 


(408.) W. B. Woodhill, Laredo, Texas, writes: ‘‘I have in my charge, 
as engineer for this company, six Edison dynamos, four No. 12, and two 
No. 8, which are driven by three Ball engines, two of 100 h. p., and one 
of soh. p. One set of No. 12 and No. 8 are used every night, the other 
No. 12’s being used as a relay in case of accident. Can you tell me why 
one pair of No. 12 dynamos which we will call 1 and 2 blue, drawn by the 
same kind of engine at same speed and connected to the same circuit, 
should pull 50 amperes more than another pair of the same kind which we 
will callx and 2 red? On the 1 and 2 red, my belts run quite slack, but on: 
1 and 2 blue they are drawn as tight as the dynamo boxes will allow, with- 
out burning up, and even at that tension they slip, which causes a flicker 
inthe lights. Your valuable paper arrived yesterday and, as usual, very 
much appreciated. By answering my question you will greatly oblige. 1 
had an argument about where to put feed water into a boiler, and it was 
answered in my favor in your questions and answers column of this date.” 
A,—If the pulleys on the dynamos and shaft are the same, there should 
be nosuch difference. We could not suggest the cause, but if the condi- 
tions are alike in every respect, as above stated, the trouble will probably be 
found where it is least expected. A very small and unlooked for thing 
often causes great trouble and loss. Careful and continued search should 
locate it. 


(409.) W. M. B., Pratt, Minn., writes: ‘‘ Will you please inform 
me in the next issue of your valuable paper as follows: Suppose figures 1, 
2, 3 and 4 represent four vessels filled with water. (They are, or may be 
called, ten feet high. The area of the bottom isthe same on all. 1 is the 
same area at the top as at the bottom; 2 is about three times the area at the 
top as at the bottom; 3 is about one-fifth the area at the top as at the bot- 
tom, and 4 is essentially the same as 3.-ed). The diameter across the bot- 
tom is two feet and the water stands at the same height in all of them. Al- 
though the amount of water in each of them is different, why is the pressure 
at the bottom equal?” 4.—The pressure is not equal in all parts at the 
bottom, nor is there the same total pressure in all‘ot them. The pressure 
at the bottom depends upon the height of water directly above it, that is, 
perpendicular to the bottom at all points. In 1 and 2 the pressure per 
square inch at the bottom would be equal at all points. But in 3 and 4 
it would not, since there is not an equal height of water perpendicular to 
every square inch in the bottom of each. 


(410.) J. W. Terry, Amanda, O., asks: 1. ‘‘ Will you please tell me 
where the Mechanical News is published?” 4A.—110 Liberty street, New 
York City. 2. ‘‘Is the pressure per square inch the same on the valve as 
it is in the boiler on a slide valve engine?” 4.—Not always. In some 
engines the wire drawing reduces the pressure on the valve below that on 
the boiler. 


(411.) W.M., Pomeroy, O., asks: “‘ Please give me a correct way 
for staying a boiler, that is, for finding how many stays a boiler of a cer- 
tain diameter requires, both cylinder and flue boiler. How much strain is 
allowed on a wrought iron stay? If the safe working pressure of a boiler 
is 150 pounds, will it take goo pounds to explode the boiler with the water 
at its proper level?” 4.—The United States government allows 6,000 
pounds to one square inch of stay, therefore multiply the area of surface to 
be stayed by the steam pressure, and divide by 6,000. The bursting press- 
ure of a boiler is the safe working pressure multiplied by 6 as a factor of 
safety, multiplied by the radius of the boiler in inches. 


(412.) E. D., of Cleveland, O., wants to know of some liquid or 
preparation that will keep a boiler clean without injury to it. .4.—There 
is no safe preparation that will cleanse a boiler without considerable work 
and care of the boiler. Kerosene oil, catechu and soda potash are good. 
Malt sprouts have been used with considerable success. 











Tue whaleback Pathfinder was launched at the Barge Works at Super- 
ior, Wis. July 16. It is the largest whaleback yet made, measuring 340 
feet in length with a burden of 4,000 tons. 
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INTUITION IN MACHINE DESIGNING. 





There is no part of the extended field of mechanical engineering 
which calls for the exercise of mechanical intuition and inventive capacity 
to such an extent as machine designing. There is scarcely a machine of 
any kind conceivable that may not be designed in such a great variety of 
ways that it may perform its functions or subserve its purpose more or less 
perfectly ; while its efficiency, cost, durability and fitness in every way will 
be as various as these possible designs. It is the most intuitional mechanic 
that will evolve the best design in a vast majority of cases rather than the 
man who is expert in the higher analysis, says J. J. Hawkins in Angincering 
Magazine, and there are few experienced mechanical engineers who are 
competent machine designers who will not bear me out In saying that a 
very large proportion of ma- 

_ chines never require the 

aid of a calculus to give them | 

their best and most efficient 
design and proportions, and 
that the application of that 
powerful instrument could not 
be of much, if any, effect, in 
bringing them as near as pos- 
sible to perfection. 

Machine designing forms 
sO important and extended 
apart of the profession that 
what would seem;to be most 
needed in mechanical engi- 
neering schools is a more 
definitely marked out course 
in that particular branch. 
The course in mechanical 
drawing, now constituling 
a definite part of the curri- 
culum, should, of course, be 
an adjunct of this branch— 
and a principal one—but only 
an adjunct; while what should 
really be prominently a course 
in machine designing should 
include in a more or less 
extended way what the name 
implies. In such a course, 
machines and parts of mach- 
ines should really be design- 
ed, and the same part or 
machine be designed in vari- 
ous competitive ways. 

There is, of course, no 
end to the extent to which 
this might be carried, quite 
to the detriment of the boy’s 
more fundamental and gen- 
eral ‘instruction; but exactly 
the other extreme is now 
pursued in paying too little 


7 ; a 
attention or giving an insuf- | Gh 


ficient prominence to the 
development of the mech- 
anictan and in consuming too 
great a proportion of his 
college period in refinements 
of the more genera] studics 
which he can very much bet- 
ter dispen:e with at the cut- 
ets of his career in practics] 
life, and more easily acquire 
afterwards than he can dk 
without that which calls for 
the exercise of his executive 
and constructive capacity at 
the start. 

The present system . RE ee TD 
leaves the man at graduationas an ‘‘ M. E.” in such position that, in 
the majority of his possible fields of activity, little isto be hoped for from 
him in earning capacity (and for a large number of our young mea this 
is a very serious matter), and is dooming many promising young men, 
teally capable of better things and deserving of better prospects, to a 
long period of subaltern drudgery, with disappointments, and discourages 
them to the last degree. 

The kinematics of machines, as given in the text-books now in use in 
the schools, constitutes a valuable branch of general study in the direction 
of development of mechanical intuition, but this kind of study of mechan- 
ical movements is too general in character to operate definitely in the 
direction of educating the inventive or mechanical bent, unaided by the 
more specific study of and cxercise in constructive problems. 

Shop practice and instruction as pow pursued is of the last importance; 
but it takes hold of the problem at the extreme practical end only. It 
imparts an indispensable kind of instruction, to be acquired in no other 
way so well, and one which no mechanical engineering student should have 
less of than he now obtains at those institutions; but between this and text- 
books kinematics—as particularly pertinent to machine designing—lies the 
missing link which is wanting in the undergraduate courses. 

__ The study of kinematics as now taught is essential in the course as 
either of the other fundamental branches, and shop practice, within the 
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DAVIS DRILL. 


limits of the school period—while far from making a skilled mechanic of a 
man—teaches him how the principal operations in the shop are best per- 
formed ; but a proficiency in both of these, added to the various funda- 
mental parts of his general curriculum, still leaves him—particularly as a 
machine designer and executive engineer—without the ability to play such 
a part therein as should reasonably be looked for in a graduate. It 
should be a part of his curriculum to design some machines, and invent 
others, in a competitive manner, such as might be expected to properly 
subserve some predetermined purpose. 





NEW 32 INCH DAVIS DRILL. 





The cut as shown is of a 32” drill but recently brought out by 
W. P. Davis, Rochester, N. 
Y. Bya glance at the cut 
it will be readily seen that 
this drill is well propor- 
tioned and has great strength 
for the material used in its 
construction. 

The spindle of this drill 
has an unusually long travel 
in the head, it has a_ vertical 
travel of 16” without moving 
the head. It drills to the 
center of 32”, the spindle is 
fitted to Morse taper No. 4, 
the driving pulleys are 14” 
diameter and 4” face. This 
drill is well and accurately 
made and is intended for 
heavy, rigid work. Great 
care is taken in finishing 
these drills as to accuracy of 
the spindle with relation to 
the face plates and the base 
plates. All gears and racks 
are cut from the solid metal. 
The feed rack and pinions 
are cut from bar steel and the 
drill is made throughout in 
first class manner. 

For full particulars write 
to the manufacturer. 


Largest English Ship. 

The biggest English sail- 
ing ship afloat—the largest 
vessel of its kind ever to 
enter the Golden Gate— 
rides at anchor in the stream. 
The Liverpool is 333 feet 
long, 4734 beam and 2714 
deep. She is comparatively 
a new ship, having been built 
at port Glasgow, on the Clyde, 
in 1889. She has four masts, 
is square-rigged through out, 
and when under plain sail 
carries no less than 10.000 
yards of canvas. She is built 
of steel, with an iron main 
deck andiron between decks. 
Her masts and all her lower 
sparsare of iron with a steel 
topmast and her anchors 
weigh more than two tons 
each. It is said that the 
French ship La France is the 
only sailing vessel afloat that 
is larger than the Liverpool. 
Until the arrival Fere oft he 
Liverpool the largest sailing 
ship t>enter this port was the Palgrave. She registers 3,078 toas, is 322 
feet 5 inches lonz, 49 fest 2 iaches bzam and ha; a depth of 25 feet 4 
inches.—[San Francisco Examiner. 
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Coating Iron. 

A process of coating tron with lead on zinc has been introduced at 
the Westwood works, Millwall, England. It consists of first pickling the 
iron articles to be coated with lead in a weak acid bath, through which a 
mild cirrent of electricity is passed; this loosens the magnetic oxide or 
scale and cleans the iron, the latter being next placed ina lime water bath, 
by which the acid is neutralized. The iron is then washed in a bath 
of clear water, all three baths having a temperature of 120 degrees Fahren- 
heit. The next step is that of immersing the iron goods in a liquid metallic 
bath, composed of zinc and tin in equal parts, in a solution of hydrochloric 
acid, at a temperature of 110 degrees. The iron is subseqeently passed 
through a bath of molten lead in the same way asin the ordinary galvan- 
izing process, and this gives it the desired lead coating. 


Great Reduction In Rates. 


To Denver, Col., Helena, Mont., Ogden and Salt Lake City, Ucah. Ask 
Nickel Plate Agents. 
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IMPROVED 5 AND 6 FOOT ARM RADIAL DRILL. 





On this page, we illustrate a front view of a new radial drill with many 
novel features, just brought out by the Lodge & Davis Machine Tool 
oe Cincinnati, and designed by their chief draftsman, Mr. Henry 

reses. 

Radial drills now on the market, are of two distinguished types, one 
with fixed column and hinged swinging arm, and the other with column 





drill. By this arrangement, the change of the speeds is done rapidly and, 
at the same time, brings the driving gearing close to the spindle. The 
entire internal driving mechanism is accessible from the outside and can be 
taken apart without taking down the drill. The thrust bearing of the drill 


spindle, the column and the elevating screw denoted by letters, A, B and 
C, are provided with the Ross patent anti-friction ball bearing, which 
diminishes the friction to a great extent and avoids the oiling and cutting 
in these bearings. 


The swinging arm is very rigid and is raised and low- 





EE ae SSR va 





ay Se 









oo 


l 


| 
h 





z 


F 
} 


i 





l 


i 
} 


a 
| 

| 

| 


Hi 


*- 
ee, 










IHN 
go 


MI 
an 


i il li 


/ i) : 





nh) NH (IM | 
aN LL 
f 











wh inns id BAD 


| sui | as ll 


- 
= 
= 


TA 
WAU Hi ill i I} Hi 


Se 






Hi i ih an hi il ni Hi an Hh ii) Le 










i Mi} 


| ii HAA HA 
ih aa i wey HT 


IMPROVED 5 AND 6 FOOT ARM RADIAL DRILL. 


swinging around an enveloped stump fastened to the base, and extending 
a portion into the column. The latter class, to which this drill belongs, 
have the advantage of being less complicated, and to swing nearly the 
whole circle, but, having no back support, lack stiffpess in many cases. 
This is very noticeable during heavy drilling at the extreme end of the 
arm, causing the drills to break by punching them through at the termina- 
tion of the hole. To overcome this difficulty, the builders of this tool 
have made the column of great weight and extra large in diameter. The 
lower part turns in an outside sleeve of increased diameter. The driving 
cone is placed at the base of the drill, allowing it to be driven by a long 
belt direct from the countershaft, without bevel gears. The vertical driv- 
ing shaft is placed in the center of the column and receives its motion 
through a pair of mitre gears, from the cone pulley shaft. The bracket 
carrying the bevel gears which slide on the vertical shaft, is attached to 
the swinging arm and traverses in a slot provided in the rear of the col- 
umn. Through this slot projects a short shaft driven from the inside bevel 
wheels carrying a pair of sliding spur gears of different diameters engag- 
ing alternately with the gears on the back shaft shown in the rear of the 


ered by power. The drill head has an extra large bearing on the swinging 
arm and is furnished with the builders’ patent quick returo, well known 
from their line of upright drills. These drills are furnished with double 
friction countershafts arranged for tapping. 


A NEW storage battery system has been devised that meets the 
approval of the officials of the Second avenue railway in New York, and 
they announce that it will soon be adopted on their line. The news seems 
too good to be true. The difficulties in the way are great, but if they have 
been overcome and a commercial success won, the ideal means of street 
railway traction is in sight.—([Cleveland Leader. 


A CHIMNEY 350 feet high is being built for the Omaha & Grant Smelt- 
ing Works, in Denver, Col. It will be an octagon stack, 55 feet in diame- 
ter at the base, placed on a concrete foundation 18 feet deep, imbedding 20 
feet of steel rails. Denver is said to be several times prouder of it than of 
ex-Senator Taber and his night-shirts. 
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ELECTRICAL FORGING AND TEMPERING. 





The electric forge herewith illustrated is the invention of E. E. Angell, 
of Boston, and is intended for heating bars of metal for forging, hardening, 
drawing the temper, or other purposes. The frame consists of a hollow 
cylinder supported upon four legs and provided at its top and bottom with a 
series of slots and with external lugs adjacent to the slots. In Figs. 1 and 2 
electrodes are indicated by the full lines B C, and the dotted lines are pivot- 
ed to the lugs, and their long arms extend through the slots to a point near the 
axis of the cylinder. Other electrode levers, D E, are similarly disposed 
in a horizontal plane. ll the levers are provided at their outer ends with 
binding composed of conductive material, the fusing point of which is above 
that of the bar to be heated. Springs are arranged to bring the inner ends 
of the levers toward each other for grasping the bar to be heated. 

In the use of this apparatus a bar to be heated may be grasped at one 
end by a pair of tongs and thrust into the forge between the rolls of the first 
pair of electrodes. The metal of the bar closes the circuit between the rolls 
and causes a transverse current to pass vertically through the bar. As the 
bar is thrust farther into the forge it passes between the rolls of the hort- 
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zontal electrode levers and a transverse current is passed horizontally through 
the bar. When short bars are to be heated, or a bar is to be heated a short 
distance at one end, one or two pairs of electrodes only may be utilized, the 
other electrodes remaining idle; but in heating a long bar the entire series 
of electrodes may be brought into play. The bar is reciprocated by the 
operator or by mechanical means while it is between the rolls, so as to dis- 
tribute the heat throughout its length. The inner arms of the electrode 
levers are sufficiently inclined to prevent the binding of the rolls upon the 
rods in withdrawing the bar. The springs cause the electrodes to yield, 
and automatically adjust themselves to bars of different sizes. If it be 
desired to pass currents longitudinally through the bar, the wiring through 
the electrodes may be changed, so that all the vertical electrode levers will 
be connected with the positive pole and all the horizontal electrode levers 
with the negative pole. 

Fig. 3 shows an electric forge arranged for heating lathe tools, pick- 
axes, and implements of irregular shape for the purpose of hardening, 
forging or drawing the temper. The general arrangement of the frame 
and the method of separating it by proper insulating material into two parts 
are clearly brought out in the cut. Carried upon the free end of an arm 
pivoted in the forged end for standard is a hub formed with radial arms, 1, 
2, 3, 4, 5, 6, of highly conductive material. The ends of these arms are 
formed with contact heads of different shapes for contact with tools of dif- 
ferent characters. The tool to be heated, 7, is held in the upper ends of 
standards. Then the hand wheel, shown in the right hand corner, is turned 
so as to bring the inclined standard to the proper position, when the arm 
carrying the hub is adjusted to the proper height by the adjusting screw. 
The electrode wheel is then rotated, so as to bring the electrode arm hav- 
ing the contact head adapted to fit the particular tool to be heated into con- 
tact with the tool. This closes the circuit through the tool, which is then 
heated instantly. The tool is then removed and another put in its place, and 
the operation is repeated. 

The device for heating mandrels, milling cutters, taps, reamers, twist 
drills and similar articles preparatory to hardening and tempering is also 
shown. The upper section of the ring shaped electrode support A, Fig 5, 
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ELECTRICAL FORGING AND TEMPERING. 


swung back into contact with a stop on the side of the rear standard and a mill- 
ing cutter, as shown, or other device to be heated, is placed endwise between 
the electrode spindles, F and G, Fig. 4, the spindle yielding slightly under 
the action of springs to permit the adjustment of the article to be heated. The 
upper section of the the ring-shaped holder is then closed and locked. The 
electrodes a, a are then adjusted, so that their ends come in contact with the 
sides of the article to be heated, and clamped in position by means of hing- 
ed clamping plates. The electric currents are then switched on and enter 
the ends of the article through the supporting electrode spindles, F and G, 
and pass out laterally or radially through the sides of the article by means of 
the stationary electrodes@, a. In order to heat the article uniformly through- 
out its length the operator turns the crank alternately in opposite directions, 
whereby the carriage carrying the electrode spindles is reciprocated, caus- 
ing the work to be moved back and forth, and the points of lateral contact 
of the stationary electrodes to be shifted longitudinally along. The direc- 
tion of the currents may be reversed or shifted. 

To avoid short circuiting of the entire current through either of the 
branches of the positive cable during the reciprocation of the carriage and the 
electrode spindles, means are provided for equalizing the distance through 









which the currents passing through the branches travel. In Fig. 6 a disk- 
shaped cutter is interposed between the ring-shaped faces of the flat headed 
electrode spindles, The cuts are reproduced from /ron Age, by the West- 
ern Electrician. 


Management of Belts. 

We watched an engine tender the other day at work on a belt, which 
showed above all things that he didn’t understand the why and wherefore 
of belts and belting. Some one at one time or another had put in a short 
piece of rubber belting to lengthen ovt with, and while the leather part 
was all right the rubber part gave out and broke at the lace holes. What did 
he do? asks the Boston /ournal of Commerce. Whathe had done before, cut 
off the ragged edge and laced it up once more, never thinking that each time 
the belt was shortened the tension upon it when laced increased. Every 
time he put the belt on it broke in less than a minute, until we suggested 
a new piece of leather in place of the rubber, and proposed a piece longer 
than the rubber was originally. ‘‘That wouldn’t do; it would be too 
loose.”” But it did do, and when the load is on, that belt is as slack as it 
should be on the slack side. This reminds us of another case where we 
ran across a man lacing a belt and after every effort it broke. It looked 
like a hopeless task to get that to hold, when at last it went off all right. 
We had concluded there would be another break, so had some curiosity to 
see why it didn’t this time. It appeared that the engineer had failed to 
secure the lacing when he finished, so the lacing pulled out several holes 
before it caught and thus lengthened the remainder to fit, practically 
lengthening out the belt three or four inches. The tension was enough to 
drive the load, but not enough so as to break the belt. It does not do to 
have a belt too tight. It ruins the belt and there is a big friction loss also. 
—[Mechanical News. 


Cool Shade, 


Can be found at Vermillion, O., and those who wish to attend the Camp Meet- 
ing at that place during July and August can procure excursion tickets via the 
Nickel Plate from June 21st to August 23rd at special rates. 
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LECTURES BY THE OLD MAN. 





Good day, gentlemen. Be seated. To what motive shall I attribute 
the honor of your presence in my office at the noon-day hour? Billy, the 
boys seem to be making ‘‘sheep’s eyes” at you, so I presume you are the 
chairman of this committee. What is the grievance ? 

’Tis not a grievance, but you have a scheme and want my advice on 
it. Well, that beats a grievance every time. Advice is cheap and plenty 
in this world, and a man has the advantage of doing what he pleases about 
taking it. You all want to learn drawing and think I can tell you the best 
way to go about it and not being rich ‘“‘ fellers,” you want the least expens- 
ive way. You also want to know if I think it will be of any advantage to 
you to learn it? I should say it wasa good scheme and will be of 
immense benefit to you. Just go bring your dinner pails in here and mas- 
ticate the inheritance given you by Great-grandfather Adam, while we 
plan it out. Those cubs have touched my tender spot this time, sure. Is 
a knowledge of drafting of any benefit to a machinist? Suppose all 
mechanics had a chest of tools and a small annex of good drawing tools 
with a knowledge of their use, wouldn’t their ideas of the size of the uni- 
verse be more complete? Wouldn’t their knowledge be greater and 
wouldo’t their desire for increased knowledge be stronger? Consequently, 
wouldn’t their pay be greater? Why? MHaven’t I found out to my own 
satisfaction that the more I know, the more pay I get? Understand, I 
don’t mean what I think I know, but what I actually do know. It is not 
what we think we know, but what others think about it that regulates the 
scale of prices. When things get around to the conditions just referred to, 
the chap with the two pair of calipers and a 6-inch scale in his coat pocket 
going around looking for work and calling himself a mechanic, will cease 
to exist. 

Now, boys, to begin with you will need a board 15”x20”’, a T square, 
30, 60 and 45 degree triangles and a few tools; the whole outfit not cost- 
ing more than $7; a book called ‘‘ Inventional Geometry ” and a place 
to get together one night every week. Also, some one to act as teacher 
or leader, to see that you are started right. I think this firm can furnish 
the meeting place in the drawing room. I also think our draftsman can 
give one evening a week towards your instruction, and I will drop in 
myself to see that you get along and don’t waste any time. But you must 
remember that it 1s no play and that it means more than one evening a 
week for you. At home during other evenings you must practice what 
has been given you as a lesson, and solve problems tor your books. Those 
questions have no answers, and you will have to think out the solution 
with your own brain resources. This will teach you to reason with your- 
self and correct reasoning develops theories, which will bear out correct 
practice, thus proving that theory and practice always go tohether to make 
success. 

I would suggest that the first five lessons be devoted to learning all 
about the instruments; how to use them and how to handle them. After- 
ward, you would use your boards and tools at home, only bringing the 
results of your labors in to class for criticism and instruction, while we 
could spend the remainder of the evening in geometrical exercises on the 
blackboard, using a straight stick and a pair of crayon compasses, each one 
taking his turn at the board in demonstration. You will find that you may 
probably have to forego many little evening amusements and recreations 
and that you will have to hunt up that old practical arithmetic and brush 
up on the rules for converting vulgar fraction into decimals and vice versa, 
finding square and cube roots, etc., because we will need all of it in what 
we are going to learn. For as I take your request, you do not wish sim- 
ply to learn how to copy what others do, but to get on an equal footing 
with those chaps who sit on the high stools on the upper floors. 

‘¢ That’s the stuff,” is it Joe? Allright. That is what you will get 
if you wish to try it. There will be no copies set for you to work from, 
but you will be treated just the same as if you were a real draftsman soon 
as you become acquainted with the instruments. 

Now, that you know my ideas, you can talk the scheme over with 
your parents and when you are ready to go on in the matter, let me know 
and I will arrange the rest. But bear in mind that it cannot be all done 
and learned in a few days or months, but will require much patience. 
Neither would I desire that it should interfere with your daily shop-work. 
There goes the one o'clock whistle. Put your mind on your work this 
afternoon and learn all the kinks you possibly can and get all the interest 
available out of the five talents the Master has given you. 

THE OLD Man. 


A SET OF FINE TOOLS. 


BY WM. HARRISON. 

When Mr. Adams left his home on the important errand of recovering 
the articles that had cast such a shadow over his life, he did not know 
exactly what to do first, but quickly made uphis mind. We can not fol- 
low him in the pursuit of the fine detective work he accomplished, but 
suffice is to say that he suddenly ran upon the man he wanted to meet (in a 
few hours)—Harry Bellknap. Not being ready for Mr. Bellknap, he 
scarcely knew how to handle him. 

The black-eyed man took in the inventor at one furitive glance, anp 
his manner showed that he was not decided whether to recognize him or 
to turn into the billiard room in front of which he was standing when 
espied. But for considerations that we cannot make known, he chose to 
accost Mr. Adams, with an affability which only a man of nerve has under 
such perfect command. 

The conversation did not tcuch upon the subject uppermost in the 
minds of both for a few moments. But it was soon introduced by Mr. 
Bellknap. ‘‘Mr. Ashton did not call on you to-day, as he expected to 
do,” he said. ‘‘I do not know just what kept him, but I suppose it was 
impossible for him to do so. It is blamed unfortunate about those tools. 
You see some burglar got a knowledge of them and conceived the idea o: 


converting some of them to a use for which they were never intended. At 
least I suppose he must have had this in mind, judging from the develop. 
ment and from the fact that no other object can be seen. We knew that 
they were taken, but not until afterwards did we Jearn that your real name 
is on every one of them. The unfortunate part of it is that the fellows 
who now have them, having observed the close resemblance a number of 
them bear to burglar’s tools, think they have you in a corner. They have 
had the cheek to communicate with us on the subject. They claim to 
have it in their power to send you to the penitentiary, and if this is true, 
they will be hard to deal with.” 

Mr, Adams said nothing. He would have given a five hundred dol- 
larbill had he been able to clinch a certain piece of evidence, which he 
soon expected to possess, before meeting this man. But not having it he 
considered silence the wisest. 

‘* We have tried in every possible way to induce them to give up the 
tools, but it won’t work. We would pay their price in a minute if we had 
it, but we could not come within forty thousand of it. We are, however, 
willing to help you out to the amount of ten thousand, but we must leave 
it to your judgment whether you will take advantage of our offer which we 
consider liberal. D——n the whole business! What a nest a fellow will 
drop into sometimes! This is bad on us and worse on you. The gang, 
however, see that they have a strong string to pull and they propose to 
pull it. Being hardened, notorious characters, they can not be intimidated, 
but will stand out to the last.” 

‘¢ Well, what is the proposition ?”’ asked the inventor. 

‘‘Their proposition,” answered the beady-eyed man, ‘‘is to deliver 
us the tools, every one, for fifty thousand dollars. Our proposition is to 
relieve you of ten thousand of it.” 

‘«The object is to relieve me of forty thousand, I guess,” said Mr. 
Adams, looking steadily into the face of Mr. Bellknap. 

‘¢T do not know what you mean,” said Bellknap, ‘‘ but, if you do 
not wish to construe it in the fair and liberal spirit in which it is given, we 
can not help it. The misfortune is yours, and while we much regret it and 
are willing to help you out to the utmost of our ability, we are not disposed 
to make itour own. It is a matter that concerns you very much, and it 
seems to me that the only question is, whether your reputation is worth 
that much. If not, I would resist it to the last, but if it was me, I would 
take up the offer before it is raised. I am sure it will never be lower.” 

A sinister expression lurked in Bellknap’s eyes and played around the 
upper portion of his dark face, ashe uttered the last sentence, which would 
have satisfied most any one having an ordinary amount of penetration that 
he was one of the miscreants who fixed the price. 

‘¢ Perhaps I will and perhaps I will not consider my reputation at 
stake,” said Mr. Adams. ‘‘It is very interesting information that you give 
me, and I owe you thanks for your liberality and counsel: But I should 
like very much to see or communicate with the party or parties. I surely 
can wait till they open up negotiations.” 

‘¢ Your head is level on that, sir, judged from the standpoint of ordin- 
ary business,” returned Mr. Bellknap, ‘‘but the question of policy comes 
in here. You might lose your fortune by acceding to these outrageous 
demands, but then you might thereby ally yourself to another. The 
chances are, I fear, that by standing off on this you will lose both, for 
these gentry are hard at work on Mr. Ludlow, and they are very sure to 
ape him against you violently and for life, if the business is not soon 
stopped.” 

Petr. Adams experienced a strange sensation. What was his fortune 
compared with the lady of his choice? Forty thousand would cripple hin, 
but by hard work he could recover the ground. Bellknap saw that an 
impression had been made on him, and followed it up with more in the 
same line. But Charlie Adams was not a man to submit to the rifling of 
the mountebank without a violent struggle. 

‘¢T can only repeat what I have already told you,” he said. ‘I will 
think the matter over and will answer ina short time any one who can show 
that he is the mouthpiece of the burglars, or gentlemen who have the tools 
and think they have me also in a box. Good night.” 

‘¢ We'll fetch him at last,” said Bellknap, turning into the billiard room. 

‘‘ But I wonder where Ashton is. I don’t exactly like his behavior. 
But then, I always was suspicious.” 

Mr. Adams slept but little that night. In the morning he was prepar- 
ing to continue the work of the previous evening when he received a note 
from Mr. Ludlow as follows: 

‘¢Srr :—I was in hopes that the dark suspicions resting upon you 
would be explained away satisfactorily, and pending such explanation was 
disposed to accept your statement. But it can no longer be doubted that 
you have done criminal work and have been in collusion with criminals. 
Words can not express my indignation that you have so successfully 
imposed upon me. It is my duty to denounce you openly, which I shall 
do. The police, in a few hours, shall have possession of all the facts. 

Cyrus LupLow.” 

Charlie Adams leaned back against the wall and turned deathly pale. 
Matters had reached a climax, and it looked very much as though his 
stupidity in not recognizing those tools as burglar’s instrpments had ruined 
him entirely. 

He feverishly drove down to his office. Entering his private room, 
he was nearly bereft of speech to see seated there Mr. Ludlow, Mr. Ash- 
ton and the Chief of Police 

‘¢The crisis has come,’ he said to himself, ‘‘but I will do nothing 
unworthy of myself,—will bear it like a man.” 

He bade them good morning and closed the door. As he did so 
there passed the hall window of the general office a face, the sight of 
which set his heart to pounding violently. He heard the quick, soft words 
of a familiar and dear voice, and the next moment aclerk rapped at the 
door, pushed it ajar and said, ‘‘ A lady to see you, Mr. Adams.” 

Mr. Adams arose, but through the nearly closed door, the lady 
caught a glance of Mr. Ludlow, and, gently pushing it open a little 
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wider, slipped into the private office. It was Theresa Ludlow. Though 
veiled, her face showed the traces of her suffering, and her nervous manner 
bespoke the strain she had endured for many weeks. 

There was an oppressive silence for a moment, which Mr: Adams 
broke. ‘‘Let me preface whatever is to come by declaring that I should 
and shall bear alone the consequences of any indiscretions committed,” he 
said. ‘‘ This must not be a calamity to any one but myself.’’ 

Theresa stepped forward as if to speak, but her father, rising, inter- 
cepted her. 

‘‘T know what you would say, Theresa,” began Mr. Ludlow, with a 
gravity of countenance and a measured tone that gave a premonition of 
evil, ‘‘ but it can serve no good purpose and might as well be omitted. I 
am not sorry for these developments, and trust that you will bear patiently 
a ordeal in store for you. I must leave Mr. Riddell to perform his 

uty.” 

With a solemnity unequaled he took his seat. The individual known 
as Mr. Ellis, alias Ashton, now arose. His manner was easy and his 
aspect not at all threatening. 

‘¢ I have for many months,” he said, ‘‘ been following up aside issue, 
but not on my own responsibility. In the pursuit of my business as an 
employe of our national uncle, in the department burdened with the 
responsibility of looking after the expert operators, who run in competition 
with our Treasury, I happened to get on the track, as I thought, of a 
coterie of gentleman who take what they want first and ask for it after- 
wards, if at all. I have spent along time in satisfying myself that our 
friend here does not belong with them and never did. I€ looked very 
much for a time as though he really knew what a certain set of fine tools he 
made were intended for. Perhaps the investigations of that matter were 
prolonged by using this same gentleman as bait for one of the gang before 
alluded to in order to draw him on. It was one of the toughest jobs I ever 
had, but the end is now reached, and they are safe.” 

Mr. Riddell paused a moment; then, reaching behind his chair, he 
drew forth a basket and handed it to Mr. Adams. 

‘¢ Please receive this set of instruments, unequaled in temper and finish, 
from the Chief of the United States Secret Service, whose subordinate I 
have the honor to be. You did not, I have come to believe, recognize in 
them when you made them, the finest kit of burglar’s tools a government 
agent ever laid eyes on. But you will probably not soon forget what such 
articles look like. They are all there except the one that Mr. Ludlow has. 
That got away from me, while associating with the most skilled clique of 
robbers I ever had any experience with, every one of whom, including our 
friend Bellknap, is now behind the bars at the county jail.” 

Mr. Adams and Theresa were overcome with astonishment and joy. 
The meeting soon broke up, only to assemble again in Cyrus Ludlow’s 
mansion, where a general feast was participated in. 

It was not long after that another and scarcely less felicitous festivity 
was held at the Ludlow residence, jn celebration of the nuptials of the pro- 
fessor and Miss Theresa. 

There was one humble guest there who had occasion to feel grateful 
to the inventor’; that was Joe Miller—now the assistant draftsman for the 
Adams’ Manufacturing Co., and subsequently a machinery designer of 


great repute. 
(The End.) 


Cleveland City Relief Corps Excursion. 


The Women’s Relief Corps, No. 75, Auxiliary G A. R., will run an excur- 
sion to Niagara Falls via the Nickel Plate on Saturday night, July 30th. Train 
leaves Cleveland 10.00 P. M. $300 round trip. See bills for information. 
Tickets for sale at the following places: E. R. Hull & Dutton, Co Operative 
Clothing Co., J. L. Hudson Clothing Co., J. W. Deutcsh 2728 Broadway, Trod- 
man’s Grocery, Corner Harvard and Sawyer Sts.,G L. Haefele 1575 Pearl St, 
G P. Herman, Corner Wilson & Woodland, Chandler & Rudd Co., Euclid & 
Wilson and Nickel Plate Agents. 


1. O. O. F. and Nickel Plate. 


Tenth Annual Niagara Falls Excursion Combined runs August 16:h. En- 
quire of Nickel Plate Agents. 





. A Visit To The West. 
Could not be made at a better time than now. Ask Nickel Plate Agents 
for rates. 


I. O. O. F. and Nickel Plate Combined Excursion August 16th. Tenth 
Annual Niagara Falls Outing. ChautauquaFree. Toronto, $1 extra. Liberal 
limits. Stop-over to visit friends granted on return trip at any point on the 
Nickel Plate. 


CHautTavgua Excursion Free; Toronto Excursion $1 extra. These side 
trips are arranged for the Nickel Plate Tenth Annual and I. O. O. F. Nia- 
gara Falls Excursion of August 16th. Enquire of Nickel Plate Agents. 





Niagara Falls $3.00, Toronto $4.00 Chautauqna Lake without extra charge, 
via Nickel Plate Saturday, July 30th. Train leaves 10.00 P. M. 


Take the Nickel Plate for Niagara Falls and Toronto, Saturday night, July 
30th. Train leaves 10.00 P.M. 





LO O. F. and roth Annual Niagara Falls Excursion via Nickel Plate, 
August 16th. Enquire of Nickel Plate Agents. 


SECOND-HAND DRILL PRESS. 


28 inch almost entirely new, and as good as 
any new machine. 
AT 


A GREAT BARCAIN. 
Write at once. I also have other sizes. 
PAUL SAND, 33 Washington St., 
Mentioithis paper, BUFFALO. N. Y, 








When you write to firms ad- 
verteand in our colums please 
mention the fact that you took 
their address from our paper. 
They will thank you for it. 
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\ Tanted—Salesmen for desirable side line 

Sure seller in all plants requiring great 
power. Address, statin resent lines refer- 
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LARKIN’S BRA ND IRON 
FOUNDER. 
A New and thoroughly revised edition. 


THE PRACTICAL 
BRASS AND IRON FOUNDER'S GUIDE. 


A Treatise on Brass Founding, Moulding, 
the Metals and their alloys, etc. By JAMES 
LARKIN, late Conductor of the Brass Foundry 
Department in the Penn. Works, Philadelphia. 
A new revised and greatly enlarged edition. 
In one volume, 12 mo. 400 pages. 

Price $2.50 by mail, free of postage to any address 
tn the world. 

CONTENTs.—Among the most important and 
entirely new sections of this edition of this 
valuable and popular book, are the following: 
Behavior of Metals and Alloys in Melting and 
Congealing; Malleable Iron Castings; 
Wrought Iron or Mitis Castings; Manufact- 
ure of Steel Castings; Casting of Brass; 
Casting of Bronze; Bell Founding ; Chill 
Casting; Casting without Core; Casting on 
to other Metals; eashiae Iron and other 
Metals upon Iace, Embroideries, Fern Leaves 
and other Combustible Materials; Some 
Modern Bronzes. 

RQ” Descriptive circular, giving full table of 
contents of the above book, sent free to any one 
who will send hts address. 

BB" Ouse. new vevisad Descriptive Catalogue of 
Practical and Scientific Books, 83 pages, 8vo and 
our Catalogue of Books on Steam aud the Steam 
Engine, Mechanics, Machinery, and Dynamical 
Engineering, List of Books on Electro-Metal- 
lurgy, Moulding, Fouuding, Pattern Making, 
Metal Working, etc., and other catalogues, the 
whole covering every branch of Science applied to 
the Arts, sent freeand free of postage to any one 
dgtirtaod part of the world who will furnish his 
address. 


HENRY CAREY BAIRD & CO., 
industrial Publishers, Booksellers & Importers, 
810 Walnut St., Philadelphia, Pa. 


LOW RATES TO THE ANNUAL EN- 
CAMPMENT, SONS OF VETERANS. 


Helena, Montana, August 8th to 13th. 
BIG FOUR ROUTE. 


For this occasion the Popular Big Four 
Route will make rate of one fare for the round 
trip, selling tickets for all trains of August 
3rd to 5th, good returning until September 
20th. For the accommodation of patrons 
special arrangements have been made by the 
Big Four Route, by which tickets will be 
issued good going via one route and returning 
via another, affording an excellent opportu- 
nity to visit the entire western country. The 
usual stop-over privileges will be allowed by 
lines west of the Missouri River. To obtain 
advantage of the low rates and through car 
service to junction points with Union Depot 
connections, be sure your tickets read via the 
Big Four Route. JAS. DeWOLFE, D. P. A. 
C.C. C. & St. L. R. R., Cleveland, 0. Or ad- 
dress D. B. Martin, G. P. A. Cincinnati, 0. 


| RP VERY reader of the Scientific Machinist should 

~ have a copy of our rncw TOOL Catalogue. A 
|most complete book of 704 pages, bound handsome- 
ly in cloth and printed on good paper. 
sent express paid on receipt of $1.00 to any part of 
the world. Money paid for book will be refunded 
with the first order amounting to $10.00 or over. 
As a book of rererence, information, etc., every 
person having occasion to use Tools should owna 
copy, even if they do not purchase their supplies 


Book will be 


MONTGOMERY «& CO,, 


Mechanics’ Tools and Supplies, 


{05 Fulton 8t., 
NEW YORK CITY. 
THE OTIS 


{pe Tubular Feed Water Heater & Purifier 


With Seamless Brass Tubes. 


Guaranteed to heat the feed water to the boiling 
point (210° or 212°) with the exhaust steam, with- 
out causing an 

Also TO EXTRACT THE OIL from the exhaust 
which makes it 
steam, after pene it through the heater, for 
heating buildi 
tion from the heating system to the boilers free 
from OIL. 

Being so constructed that the sediment settles 
below and away from the tubes in a cool settling 
chamber, it never gets foul with scale. 

The tubes being bent, and lower tube sheet free 
to rise and fall, overcomes all possibility of leaks 
from contraction and expansion. 


back pressure. 
racticable to use the exhaust 


ngs, etc., and return the condensa- 


Patented and Manufactured by 


STEWART HEATER CoO., 


600 to 610 E. Delavan Ave., 
BUFFALO, N.Y. 


NEw YORK OFFICE, 
39 Dey St. 


Send for catalogue. 


ATTENTION KNIGHTS! 


MAKE YOUR ARRANGEMENTS 


TO GO VIA THE 


BIG FOUR ROUTE 


—TO THE— 


BIENNIAL 


ENCAMPMENT 
KNIGHTS OF PYTHIAS 


a 
KANSAS CITY, 
August 23,’o92. 


Tickets will be sold August 19th to 23d 


Good returning until Sept. 15th, 
yf, en 


VERY LOW RATES 


REMEMBER, 


The Finest Trains in America run daily via 
the Big Four Route, with Palace Sleeping Cars, 
Reclining Chair Cars, Elegant Coaches, and 


HOTEL DINING CARS. 


BEST LINE TO KANSAS CITY. 


For Tickets and full information, call on or 
address, JAMES DeWOLFE D. P. A., BIG FOUR 
ROUTE. 173 Superior, St. D. B. Martin, Gen- 
eral Passenger Agent, Cincinnati, O. 





RMSTRONG Too! Holders. For general 
lathe and planer work. Send for circutar 
to Armstrong Bros. Tool Co., Chicago, III. 
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Buyers Department 


A CLASSIFIED LIST OF MANUFACTURERS OF AND 
DEALERS IN MACHINERY AND SUPPLIES. 





Machinery. 


ARTLETT Machine ay , 63 to 69 ey 
Water street, near N P.& O De 
Mill Machinery of oer. description. Ge. 
= 1123, Cleveland, O 


Me WM., Mfr. of Light Machinery and 
Metal Patterns. 57 Center st., Cl’vi’d, O. 


HAFTING STRAIGTENERS, 
J. H. Wells, Tampa, Fla. 


W* assist inventors to develop their in- 
ventions Brass, Copper, Steel and 
Iron work. Union Machine & Electric Co., 
Cleveland, O. 


Boiler Cleaner. 


o OW to ) Keep Boilers Clean,” is the title 
of a 9@page book mailed free by 
Jas. Q. Hotch ciss,. 120 Liberty St., N. Y. 


Flue Welding. 


~ FIX’'S SONS’ Steam Flue Welding Works. 
e Dealers in new and second-hand boiler 
es COR Leonard and Winter Sts., 
and, O. 


Cleve- 


Brick Machinery. 


RICK CARS, 48 Styles, of new and im- 
roved patterns. Walworth Kun Foundry 
Co., Cleveland, O. 


Wanted. 


NGINEERS or those familiar with steam 

wanted for the Hine ELIMINATOR (see 

advertisement). Address Hine Eliminator 
Co., 108 Liberty St., New York. 


GENTS wanted, for the Globe Automatic 
Injectors, also for Globe Double Glen 
Sight Feed Lubricator. Sent on trial to re- 
oe pirties. For particulars, address, 
Cc. KE. McCombs, 10 S. Water St., Cleveland, O. 


GENTS for “ Loetzer’s Hand-Book of 
Practical Rules and Tables for Machin- 

ists,”’ on lathe screw cutting, figuring speed, 
setting valves, finding horse powe?1, etc., etc 
Especially written fur mechanics not tech- 
nically educated. Price,cloth tinding 50 cts. 
leather binding 75 cts. Address C. E. L oeizer, 
Sayre Pa. 


\ ANTED SITUATION: An experienced 

engineer and planing mill man wants 
situation in Cleveland, O. Address, R. W. K.., 
Scientific Machinist. 


FOR SALE. 


Pulley Lathes 26” to 60”, most efficient offered. 
Engine Lathes and Radial Drills. 


OHIO MACHINE & TOOL WORKS, 


Cincinnati, Ohio. 


Gear Cutting. 





(f° CUTTING, Gear Cutting Machine. 
Ready made and made to order. Send 
fifteen cents for our ‘Gear Book for 1892.’ 
Lexington Gear Works Lexington, Mass. 





Machinists’ Supplies. 


W. CARD & CO., manufacturers of fine 
e goods, Taps, Dies and Plate. S.A.Smith, 
23 So. Canal St., Chicago, Western Agent. 


Boiler Makers’ Tools. 





RED. A. RICH, 23 So. Canal St., Chicago, 
Ill. All kinds of Boiler Makers’ small 
tools, expanders, etc. 


For Sale and Business Opportunities. 


| ee SALE—Small machine shopand foun 
dry, jobbing and repair trade estab- 
lished. Wishing to give entire attention to 
manufacturing, will sell above cheap with 
any or all the toos as desired. Chapman 
Portable Forge Works, White Pigeon, M ch. 


1 OOR PLATE business for sale, also a 

Cameron Steam Pump, 1%” suction, 
and water columns. McCallum & Butcher, 
40% S. Water St., Cleveland, O. 


OR Sliding Caliper, address, E. G. 
Columbia, Pa. 


Smith, 


Rubber Stamps and Type 


AYLOR BROS. & CO., Cleveland, O., man 
ufacturers of Rubber Stamps, Type and 
Figures, Seals, Stencils, Steel Stamps, etc 
Circular free. Taylor Bros & Co., 82 Superior 
st. (Atwater Block), Cleveland. fake elevator. 


Castings. 


ASTINGS for small and medium-sized 
vertical engines. Humphery's Foundry, 
Bellefontaine, Ohio. 


IGH grade stove plate and light gray iron 
castings. The Walworth Kun Foundry 
Co., £97-899 Empress St., Cleveland, O. 


J. H. FLEHARTY & COMPANY, 
"®) 92SenecaSt., Cleveland, 0. 






Seals, Badges, Steel and Rub- 
ber Stamps, Doorand Number 
plates, Alphabets, Inks, Checks, 
Protectors, Numbering 





BEST WOOD WORKERS’ VICE IN TME MARKET. 


(Call and see it.) 


Extra Lard Cylinder Engine and Kerosene Oil. 
We buy and sell machinery on commission. 


Erecting Machinery a Specialty. 


Shafitng, Hangers supplied and put up. 


McCALLUM & BUTCHER, cenera! Machinists, 


40% 


S. Water St., 


Cleveland, 0. 





Valve - Oleine. 


675° FIRE TESTS. 


ASTER MECHAN- 
{CS, Purchasing A- 


ineers and 











team cients locomotives, 
etc. will be pleased to know 
that a Lubricart is now 
produced of such extra- 
ordinary high fire test as 
to make it proof against the great heat to 
which it is subjected, and is therefore a 
PERFECT Lubricator where products of 
lower grade and fire tests pass off at once; 
leaving the parts subject to wear, or greatly 
increasing the consumption of oil. 

** Valve-Oleine”’ is product in the highest 
state of filtration, is of the greatest viscos- 
ity, is entirely free from all acids, and ab- 
solutely non-corrosive, and without doubt 
the finest and most thoroughly reliable 
(ylinder Lubricant now on the market, and 
will naturally lubricate 200 to 300 per cent. 
more than products of lower tests 

@@It is not only the best but the most 
economical lubricant. 

Manufacture and sale controlled 
sively by 
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Reliance Oil & Grease Co., 
Cleveland, O. 


AGENTS WANTED EVERYWHERE. 
Write for FULL PARTICULARS and 
our new CATALOGUE of large line of 
products. SAMPLES ARE FREE. 

















‘Chapman Portable Forge Wks, 


BOX 279, 
WHITE PIGEON, MICH. 


—MANUFACTURE— 


Double treadle and 
clutch Emery Grinder 
and polisher. Friction 
Clutches for foot and 
hand power machines, 
Right or clutches for 
sale to manufacturers. 
A line of Portable 
Forges and blowers 
at special introduc- 
tion prices. 





Agents Wanted. 





FORREST SILVER BRONZE PACKING. 


plied to any 
stniing box without 
disconnecting. 
{ Steam,air and water- 
tight without theaid 
Pact packing un- 
der highest steam 
pressure and piston 
velocity. Automatic, 
admits of excessive 
vibrations, lashing 
and crowding of rod 
does not bind, eco- 
nomical, guaranteed 
to outlast all other 
packing. Used by 
the largest Iron 
Works, Steamships and Electric Light Compan- 
ies for years alloverthe world. Agents Wanted 
Everywhere. References. 


No. 115 Liberty 8t.. NEW YORK, 
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all Metal workers.lron, Steel & Who 
ardware Dealers Tinsmiths., Plum 
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ESTABLISHED 156, 


E. Harrington, Son &Go., 


Works and office: 


1500 Pennsylvania Ave., 


Philadelphia, Pa, 


Lathes, Planers, Drill Presses, etc. 
Patent Double Chain Screw Hoists, 
Overhead Tramway-Switch, etc. 





Gear Cutting a Specialty. . Fina 















Cincana md a 
Hamilton on VANDUZEN 2! Ms ee 

d " D aie. 0 u es. A 
Railroad and send Catalogue free. 
is Sleeping Cars » VANDUZEN & TIFT CO.Ci 
the The on > 
onl Night 
Vive Trains = ye ye i, _ IN pF bi, Ss. 
Running : between —_—_ 
Pullman’s Finest Cincinnati, M.D. & L. L. LECCETT, 
Perfected Indianapolis, | 
Safety Chicago, | Attorneys at Patent Law. 
Vestibuled t. Louis 

; f Patents obtained in the United States and 

Trains, On Toledo im Poregin countries. 
with and 
Dining Cars, Detroit. 
between chair Car | [JEAN’S PATENT ADJUST iL 
Cincinnati, Earth, between 
Indianapolis Cincinnati T-Squ Ss 
and and ares. 
Chicago. Keokuk. : 


BEST 
T-SQUA 
MADE. 


For sale by dealers in all the prince 
cities. Circulars on application. To an 
person ee address with six cents 
stamps we will mail our descriptive cate» 
logue together with one of our special “PAD” 
T-Squares. JUST THE ARTICLE YOU W 
ON YOUR DESK. 7 


E. L. DEANE, Sole Man 
Holvoke,. Mass. 


E.0. McCORMICK, General Passenger & T’c’t Agt. 
CINCINNATI, 0, 


oe 


SOLICITOR & COUNSELLOR, City Hall. 





LIMITED. 





* 


Room 315. 
True to pattern, sound, solid, free from bloweholes au 
great strengt > 
Stronger and more durable than iron forgings tn y 
sition, or for any service whatever. .- 
60,000 CRANK SHAFTS and 50,00 GEAR WHEELS 


\ fh F E L this steel, now running, prove this. ; 
Crossh vads, Rockers, Piston-Heads, etc., for Locomotiv 
STEEL CASTINGS of every description. i oe 
Send forcirculars and prices to 
Picci STEEL CASTINGS ( 
WORKS: shor ' 
CHESTER, Pan} 407 oole T., PHILADELPHIA, F 


SCIENTIFIC MACHINIST. 


15 








STAKKEMI’S 


> 
| || 
\ — 
4 


— = 


= 








Skilled mechanics 
prefer them. .. Live 
dealers sell them... 


Send for Catalogue. 


|. S. STARRETT, 


ATHOL, MASS., \. S. A. 





‘— You Travel West Always Go via 





The Pullman Palace Sleeping and Parlor Car 
Route. 


Elegant Reclining Chair Cars (seats free) on Day 
Trains, 

Direct line from Sandusky and all points East 
to Indianapolis anaes City, Peers” St tes, 
Kansas City, Omaha, enver, Portland and San 
Francisco, 

The only line which takes you th h th 
great Gas and Oil fields of Indiana aud Ohic, ‘5 


Direct connections in Union Depots at all 
points, Through tickets and baggage checked to 
any points in United States or Canada, 


For further particulars cail on or address 
H.c. PARKER, Cc. F. DALY, 
Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIC FOUR ROUTE. 


Effective Jan. 25. Depart. 
No. 17 South Western Limited..... ...% 4 20a m 
No. 3 Columbus, Cin. & Ind. Ex...... 7 20am 


No. 23 Wellington Accomodation..... 6:15am 
No. 7 Columbus & Cincinnati Ex.....°% 1150 a m 
No. 5 Indianapo'is & St. Louis Ex... 12 io pm 


No. 27 Columbus Accomodation........ 400pm 
No. 9Col., Cin. & Ind. Ex..............00 *8ispm 

Atrive. 
No. 8Cin., Col. & Ind. Ex................. *7308m 
No. 2% Galion Accomodation............. 930am 
No. 12 Col. & Cin. Express............0 *230pm 


No. 10 Indianapolis & st Louis Ex..." 20§ p m 


No. 244 Wellington Accomodation...... 640pm 
No. 2Columbus, Cin. & Ind. Ex...... 745pm 
No. 18 South Western Limited...........° 1 208m 


Nos. 3,7,9 and 17 will run to Cincinnati via 
Columbus. No. 9, eaving at 815 p. m., will 
have sleeper for Cincinnati and Indianapolis. 

Departures from South Water Street station 
five minutes later and arrivals five minutes 
earlier than above. 

; No. 12, 17 and 18 do not stop at South Water 
treet. 

*Daily; all trains daily except Sunday. 

CITY TICKET OFFICK, 173 SUPERIOR ST. 


IAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 
Se j§ Dwarfs in Size, but 

Giants in Strength. 
Expense one cent 

m hour per horse powe! 










Sand requires but litt! 
Seattention torun then 
, Every Engine 
7 GQuaranteed, Ful! 
particulars tree Dy I 
Mention this paper 


<<<. VAN DUZE1 
AS & GASOLINE ENGINE CO. Cincinnati, 0. 


LKEY-SEAT SETTING GAUGE 
TENT UNIVERSAL SGREW-CUTTING CENTER 


TWIST DRILL GAUGE 


E. BosSTON, Mass. Send for LISTS 


VAN DUZEN’S Ser PUMP 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 
Always ready.All brass. Every Pump 


EPTH ANGLE AND 
WYKE ACO 


*Machinists Tools. 











Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN& TIFT CO. 


(PUMP DEPARTMENT) 


CINCINNATI, O, 








SOLID VESTIBULED TRAINS 


Through without change from 


LEXINGTON. 
SC OINGHAe 
BIRMING ° 
CINCINNATI INEW ORLEANS. 
t0 ATLANTA. 
[gackao 





JACKSONVILLE, FLA. 
ST. AUCUSTINE. 


KNOXVILLE. 
HOT SPRINCS. 
Shortest Line , ASHEVILLE. 

t0 SPARTANBURG. 
COLUMBIA. 
CHARLESTON. 





l 


The Queen & Crescent Route is 
Shortest and Quickest to all of the 
above points. Through Sleeping 
Cars also run from 


| JACKSON. 


Caen WSR EES 


Personally conducted Excur- 
sions to California every two weeks. 
For particulars address, 


D. MILLER, D. G. EDWARDS, 
TRAFFIC M@R., G. P. & T. A. 


CINCINNATI, O. 


REFRESHING RETREATS. 


Summer months are fast approaching and 
now is the time that excursionists, pleasure- 
seekers and sportsmen should figure out a 
route for their summer vacation. In doing 
so, the delightfully cool summer and fishin 
resorts located along the Wisconsin Centra 
Lines come vividly to view, among which are 
Fox Lake, Ill., Lake Villa, I1l., Mukwonago, 
Waukesha, Cedar Lake, Neenah, Waupaca, 
Fifie'd, Butternut and Ashland, Wis. Wis- 
consin has within the last five years become 
the center of attraction for more pleasure 
seekers, hunters and fishermen than any 
other state in the union, and each visit in- 
creases the desire to again see the charming 
land scapes, breathe the balsam fragrance 
that is a part of the invigorating atmosphere, 
‘yander through the colonnades of stately 
pince and hook the speckled beauties with a 

and made fly. 

For pamphlets containing valuable infor- 
mation, etc.,apply to T. D. Campbell, T. P. A., 
Cleveland, O., or Jas. C. Pond, General Passen- 
ger and Ticket Agent, Chicago, I1'. 





Cleveland, Lorain & Wheeling R. R. 


Depart 
For Uhrichsville and Bellaire.............. 6:15 @ m 
For Uhrichsville...........0. Wasieedsicesetonnuevss 4:00 p m 

Arrive 
From Uhrichaville............... gavesitoniiess 15am 
From Bellaire and Uhrichsville.......... 6:20 pm 


J. F. TOWNSEND, 
GENERAL TRAFFIC AGENT 


The only paper furnishing full and authentic information on Electricity at the World's Fair. 





THE 





WESTERN ELECTRICIAN 
seme WORLD'S FAIR, 


HANDSOME. 


SCIENTIFIC. 





RELIABLE. 


Would he become interested in all the different branches of the applied science of Electricty? 


Subscr 


be for the WESTERN ELECTRICIAN, the ablest electrical] journal published in the world. 


Electric Lighting, Electric Mining, Electric Welding, 


Electric 


All the news connected with the Electrical De- 
partment of the World's Fair each week. 


clephone, Electric Telegraph, Electric Traction. 
| Sample Copy, 10 cents; three months, 75 cts. 


six months, $1.50; one year, $3 oo. 


PUBLICATION OFFICES. 


6 Lakeside Building, CHICAGO. 


Eastern Office, 534 Temple Court, NEW YORE. 





HBOHOO LL OF 


J. 


/ ) 
i 


q | <i V1; YY 


WA , 


7 


Open the entire year. Under the auperyinon of C. W. Richards, a praction! drafteman of 


2 vears experience. Careful private 
ttention riven to lessons hy mail 


netruction to each pupil. Write 


or particulars. Special 


M, J. CATON, Manager, 90 Euclid Ave., Cleveland, Ohio. 





ELECTRIC LIGHTING APPARATUS 


eS Eee * OOS Re Ee 


aS 


ARC AND INCANDESCENOCE ELECTRIC LIGHTING, 
Brush Electric Plating Machines, Arc Lamps, Brush Electric 


Motors, Etc., Ete. 


The Brush Electric Company,. 


CLEVELAND OHIO. 





Cutting Foot 
and Power 


Supplies. 





iy North St. 


Mention this paper. 


TWO BOOKS 


Foundrymen. 


AMEnHICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contxin- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Moulder’s Toxt-Book 


Belug Part II of American Foundry Practice 


Presenting best methods and original rules 
for See occ: sound, clean crstings, and 
giviug detailed descriptionforms ing moulds 
regriring skill and ience. 

Alsocontai:.ing a practicaltre iseupon the 
construction of cranea and cupe.as, and the 
melting of iron and scrap steel in iro: 
fourdries. Either of the above books wil' be 
sent by mail, postage paid, $2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 


| you wantto k posted on the keenest 
spurts of original genius expurgated ju- 
diciously and innumerable foretastes of heav- 
en enjoyed by each patron resuscitated with 
ex tion for a nominal compensation of $1.00 
subscription year for a forty-eight column 
all home printed mechanica) inventive alumi- 
nated scientific journal. Vol. III. with the 
Agents’ Call free ; published the rst and 15th 
of each month, together 50,000 copies. Test 
Advertising 1 cent per word. The Agents’ 
Call is a fearless amateur journal, chuckfull 
of penulae straight tips for bread winners 
and advertisers. Two papers one year with 
two pure Afuminum souvenirs contalnin 
the rd’s prayer for only §:. Address TH 
oe CALL PUBLISHING CO., Newport, 
v 








TO INVENTORS. 


E. Konigsiow, manufacturer of Fine Machinery 
and Models,offers special Facilities to inventors. 
Guarantees to work out ideas in strictest se- 
crecy, and any tmprovement that he can suggest 
goes with the work. Thousands of men have 
crude though really valuable ideas, which the 
lack mechanical eae to develop. Novel- 
ties and patented articles manufactured by 


contract. 281 Seneca St., Cleveland, Ohio. 


improved Screw 


Drill Presses, Shapers, Band, Circular 
and Scroll Saws. 
Lathes on trial. 
mailed on application. 


THE SEBASTIAN-MAY CO., 


GENERAL AGENTS 


MONTGOMERY & CO., 106 Fulton St., N. Y. 


LATHES 


Machinists’ Tools and 
Catalogue 


SIDNEY, OHIO 





NICKEL 
ALLOY 


Makes soft, sound, semi-steel castings 


ALUMINUM 


(one per cent. used in ladle or cupola.) 
Itis the foundrymen’s pride. Chemical- 
ly prepared from Oregon Nickel Ore 
a Bauxite for iron and brass founders. 
Book of rare information, and reports 
from Government officials with indis- 

utable testimonials, mailed free. Price, 
e per 25 lbs., boxed. 50 lbs. $9. 100 lbs 
$15. 500 lbs $60. 1,000 lbs. $100. 

aap Exclusive vights to Agents. 


HARTSFELD REFINING CO., Newport, Ky. 


¥ Raftway. 
For ‘Anse Canven AND MARIBTTA. 


Depot foot of South Water St. 








Depart. Arrive. 
Valiey Junction Mail......... 25am Spm 
Chicago Express .........«... 8 35am * coop m 
Marietta Express.............f1i gam {235pm 
Balto. & Wash. ope bog den *10 25 & m 
Cleve. and Canton as pm 82am 
*Daily. {Daily, except %, 
I. i; JOHNLON, J. B. VER, 
Gen. Supt. Gen. Pass. Agt. 
Elevators, 
Dumb-Waiters, 
Hatchways, 
Outrigger and 


Portable Hoisting 
Machines, Etc. 


Quick and easy running 
Cheap, Strong, Durable 


Send for catalogue. 


RAERGY MFG. CO., 


= Philedetphie, Pa 





QQ NOIN 4474 


SELECTROLYPE= 
NS 


~FOUINDIR) 


TELEPHONE 2139 


AQ) SHERIFF ST.CLEVELAND.cC. 





10 


SCIENTIFIC MACHINIST. 





2 BY 24 FLAT TURRET 


Lock box 61, Springfield, Vt., U. A. S. 





Send for catalogue for 1&92. 


JONES & LAMSON MACHINE CoO., 


VALLEY PUMP Co. 


Mass. 







Easthampton, 


Single and Duplex. Also Bucket 
Plunger, Acme and A. B.C 
_ Fly Wheel Pumps. 





CUTTING-OFF MACHINES, 





MANUFACTURED ky 


W. P. DAV 


Rochester, N. Y. 








Send for circulars and list of aw 
second-hand Lathes, Planers, Drills « 


Mention this paper. 





CRINDSTONES. 
Large and Small, 
Coarse and Fine. 
Mounted and Unmounted. 
Send for Catalogue G. 


THe CLEVELAND STONE Co., 


36 Wilshire Bidg.. 
CLEVELAND, O. 


AGENTS 


WANTED. 


Territory not 





In 





Country machine and repair shops should 
handle our injectors and put one on every en- 
gine in district. Good d scounts. We ar- 
antee every machine. The Garfield is the 
most efficient injector in the market, and has 
a very large sale. Write us atonce. Mention 
this paper. 


The Garfleld Injector Co., Wadsworth, Ohio. 
SECOND-HAND 


ENCINES AND BOILERS. 
E have on hand a large number of sec 
ond-hand Engines and Boilers, of every 

size and kind, good as new, at low prices. 
Don't buy before sending for our list and 
prices. Also saw mill machinery, D. K. NORTON 
& Son, 22 Elm St., Cincinnati, O. 
Mention this paper. 





aan St Te LODGE & DAVIS MACHINE TOOL GO. 


The Long‘Allstatter Co.” 






Manufacturers otf 


Power Punching 
——AND—- 


Shearing Machinery. 


Double, Single, Mori- 
zontal, Multiple 
Automatic 


Spacing, Htc., HWtc. 
Mention this paper. 








WORKS : 


CINCINNATI, 0O. 


THE 
LATEST 
IMPROVE. 
MENTS 
IN IRON. 
STEEL, 
BRASS 
WORKING 
MACHIN- 
ERY. 





21-inch Automatic 






Purret Lath 








Large hollow Spindle. 

*“*” Power feed to turret. 

»©” Turret revolves automatically. 

Furnished with comb’n chuck. 

"©" Furnished with guide for bor- 
ing tools. 

#* Do your boring on turret lathes. 






Cleveland 
Store, 
32 S. Water 
Street. 






MULLERLATHES 










y PATE NTED. 
” y With New and Valuable Features, 


MADE ONLY BY THE 






Photographs and Prices on applicatio 
Mentionathis paper. 


GEAR WHEELS AND 
Gear Cutting Machines. 
Send for 1892 Catalogue. 


Lexington Cear Works. 
37 Bank St., Lexing'‘on, Mass. 


DIXON’S 
BELT DRESSINC 


IS GUARANTEED 
to prevent slipping and to preserve the 
leather. It will pay you to send for cir- 
culars and testimonials. 


JOS. DIXON CRUCIBLE CO.. Jersey City, W. J 


The Universal Radial Drill Co,, 


CINCINNATI, Q. 
ENGINE LATHES, 











17 in. swing 6 to 16 ft. bed: 
20 in. swing 6 to 20 ft. Feds 
30 in. swing Io to 30 ft. beds 
(2) 36 in. swing 10 to 30 ft. beis 





WE HAVE A 


New Combination Lever & Wheel 
Feed 20-inch Drill Press 


Which we think has more good points than any other similar tool made. 
You are invited to call at our machinery store, 74 & 76 Viaduct, 

If you can’t come write 

for a circular. 


The Parkin & Bosworth Co., 


CLEVELAND, OHIO. 


and examine this tool. 


Mention this paper. 


New 





es } 





We 


IRON 
CASTINGS, 


BARNES’ 
Friction Disk Drill, 


FOR LICHT WORK. | 


Has these Great Advantages The speed can be instantly 
changed fromo to 1600 without stopping or shifting belts. Power | 
applied can be graduated to drive with equal safety the smallest 
or largest drille within its range—a wonderful economy in time | 
and great saving in drill breakage. Send for catalogue. 


ex re F. & JOHN BARNES COMPANY, 


iron, and make castings for all purroses. 
Vrite us for estimates. 
money. 


WALWORTH RUN FOUNDRY CO.. 


STEVENS PATENT 





| on all sizes of our Ideal Calipers and 


ividers. 
| All springs warranted und ree 
| |) placed free of charge when broken 
& '\ from defects in make. 


STEVENS PATENT. 
FINE ADJUSTING 


TRANSFER wre CALIPER 
ie 1, post pasa 
neh caer? $2.00 


Machinists’ Tools. 





SPRING INSIDE CALIPERS | SPRING DIVIDERS. 


By using different size nuts we can piace them Alw 








STEVENS PATENT 
IDEAL 


—e' IDEAL, No. 65. No. 67. With Thumb Attachment. 
ay ory p pale Post pale: Price, by mall, postpaid. 
brent: mete hie POLLS | Pieters ree ele 


ays iat or la nee catalogue, mailed 
or the largest. peat. 
tat, moot iol anid and useful 
Arma aid Fine 

Maenieieet Tools made. 


STEVENS 
Universal Threading Tool. 


Ey > 





22% 'No. 98. Price, @4. With Square Thread Cutter. $3 
ldeal and Eee Spring Dividers and Cali 


rs, Ideal Surface Gauges, Depth Gau and Fire 
Ilustrated catalogue free to all. wt 


J. STEVENS ARMS & TOUL CO., P. 0. Box 216 Chicopee Falls, Mes 


CORRUGATED IRON 


Seven Sizes of Corrugations---Straight or Curved. 


We want to mail you the Finest Roofing Catalogue ever 


_, published. 





melt a high grade of soft, tough - 


the tol owing prices: 
Nealers. 


We will save you 


Cc. E. McCOMBS, Manager. 





897-899 Empress St., Cleveland, 0 


THE J. H. McLAIN COMPANY, 


Manufacturers of 


Thompson Mfg. Co., Cleveland, 0. 





SPECIAL NOTICE TO STEAM USERS 


lace our new Canton Sight Feed ubricator on the market, we will furnish them 3! 
pint, $4.75; % pint, $5.50; 1 pint, $6.50; 1 quart, $7.50. 


Special prices to 


10 8. Water St. 
CLEVELAND, O. 


Brass amd Iron Goods. 


sa Mention this paper. | 
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DEVOTED TO THE SCIENTIFIC CONSTRUCTION AND OPERATION OF MACHINES FOR GENERATING AND UTILIZING POWER, AND FOR ALL OTHER PURPOSES. 
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THE COOK BOILER. upper chamber. Where there is bad water, under which conditions other 
boilers have failed to work, becoming entirely clogged up with hard, tena- 
. The illustration on this page shows a new boiler, invented, designed | cious scale, this boiler has run continually without showing scarcely any 
patented by Mr. Herbert F. Cook, the chief inspector of one of the | deposit of sediment or of scale upon the tubes or sheets, the refuse sub- 
t boiler insurance com- J stance being preserved in the 


in this country, who has form of mud, in the lower cham- 
a special study of steam — ber, where it is easily blown off. 
tet ore cs 





tors, in which line he has The Cook boiler has been 
tired a very creditable repu- 1 examined by a great many roll- 
ion. Tf ing mill and furnace men and 


‘The utilization of waste heat — mechanical engineers, well post- 
for years engaged the atten- ot Lo 2 ~ ed in this branch of boiler prac- 
of the best mechanical engi- az eee ee ee ea) =| tice, who have given it their ap- 


















neers of the country. It is now Aa proval. But the evidence of the re- 
interesting manufacturers more oe W74.,' markable economy and efficiency 
than at an revious time, and - I YM of this boiler does not rest o 
; Rca ? . RAIN aT =2. ll Yay oe st on 
this boiler deserves the careful hii NL the opinions of those who have 
geapriets of late peneg le SL sign, eei i is doing bth 
in which the economical use o on en - ry day. Perhaps the 
waste energy is a factor in the wi LL one at the Cherry Valley Iron 
increase of dividends, having a Works, of Leetonia, O., has 
been designed for this special been subjected to the most rigid 
purpose. test, the water there being about 
It is a water tube, vertical Saget the aula conceivable. In this 
i i fe works are i i 
ina de ue Oe he ee of boilers for udicing @astslica 
of this boiler is to secure the most ie le east " from puddling and heating fur- 
complete circulation by having Ye tas (ae 1 " naces. At the time the Cook 


all passage ways perpendicular boiler was installed, it was ne- 


to a direct line to the circulation cessary every week to put a 







of water, there being no curved Desiree \W\ =| number of new tubes in one of 
passages, thus leaving a clear, tt Ge -—\N\ = ih the other boilers, which is used 
lirect opening from top to bot- YW, all «lo | very largely now. When an in- 
tom of the boiler. There are no | | spection was made, a scale on an 
fat or horizontal surfaces that ! i average of 34” was found on the 


tubes of the boiler above men- 
tioned, while there was no scale 
at all on the tubes or sheets of 
the Cook boiler, only a very 
slight coating of matter that 
could be easily scraped off with 
the thumb nail, and so thin that 
the marks of the tube expander 
were seen through it. 

The following letter explains 
itself : 

LEETONIA, O., July 13th, 1892. 
H, A. Fuller, Treas., Union Roll- 

ing Mili Co., Cleveland, O. 

DEAR SIR :—We are in receipt 
of your esteemed favor under date 
of July 12 making inquiry in re- 
gard to the Cook boiler that we 
now have in operation over our 
bar mill heating furnaces at our 
rolling mill, and wish to say in 
reply that the boiler is in every 
respect a complete success and 
would not giveit fortwo Hazelton 
boilers, of which we have several 
in our mill. Itis a great steamer 
and we are having no trouble 
ep cop msegh prety hy 
'GOYGGY YYYYy 2 : in fact the repairs on this boiler 


OED, since we have had it in operation 


be fess, ee ee ee a ee es * 


a ee lee os has not cost us 50 cents, while we 
areconstantly obliged to put in 
new tubes and make other repairs 


wediment can accumulate on, 
except the bottom of the lower 
chamber, which is below the 
effects of the fire, at the same 
time being a chamber soarranged 
that water is at all times in cir- 
culation. The outer tubes being 
the thinnest material, containing 
the smallest body of water and 
exposed to the greatest heat, 
causes the circulation to be up- 
wards through these outer tubes 
and downward through the large 
flue in the center, in which is a 
larger body of water and pro- 
tected from the fire by the sur- 
rounding tubes, thereby gaining 
complete and positive circulation 
from top to bottom, with separ- 
ate passage ways for upward and 
downward currents of water. 
The upper chamber is incased 
in brick work, so that there is no fc 
tadiation of heat, as there is from tt Wh ‘as 
the dome of an ordinary tubular rr 
boiler that is exposed to the 
atmosphere, .but on the other 
hand acts as a superheater, by 
which steam is brought to the 
maximum of dryness. The tubes 
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ab so arranged that ee be CMMI to the Hazelton boilers. It is on 

— out and replaced very one |! the right principle and you will 

quickly if necessary, the holes Ee make no mistake, if you put in 

In the tube sheet of the upper —— || ieee | j | ¢ i some waste heat boilers, in taking 

chamber being made ¥" larger —_ aay, | itEE sis Z ip the Cook. The boiler we put in 

than the tube. with copper fer- ua ao %, 7 is 100 H. P., and we have been 

’ ' etting as high as from 140 to 150 

rules on so that when the tubes SCIENTIFIC MACHINIST i. > fom as Af ca tats Rave fad if 
taking a fetes ieee Rane rer re eee a Pee SCHMICK, Treas 
. u . N. SCHMICK, ‘ 

will cant over far enough to allow them to be slipped down the side of the The Aultman & Taylor Machinery Co., of Mansfield, O., are the 


boiler and passed up between the brick work and the outer side of the | builders of the boiler, and will furnish details and prices on application. 





SCIENTIFIC 


‘CUTTING OUT THE NINES.’’ 


Rule for Proving Square and Cube Root. 





BY JEARUM ATKINS. 


In the old time arithmetics, which the writer used when a boy, 60 to 
70 years ago, there was arule for proving the operation of multiplication 
and division, and may also be employed to prove addition and subtraction, 
though it was not much used to prove the last two named operations, so far 
as was known to us. We have never seen this rule in any modern arith- 
metic, though we have never searched for it, and have been told by modern 
scholars that they never saw any such rule. This mode of proof was by 
‘‘casting out the nines.” In later years, the writer discovered a way of 
so modifying this rule that it can be employed for proving square and cube 
root, which discovery, so far as known, was new at the time it was made 
by us. 

y This rule for proving square and cube root has been found to be very 
useful to the writer, and thinking it may be so to others, will give it here, 
together with the old rule, formerly in vogue for proving multiplication and 
division. 

Suppose now that you wished to prove this case: 3,684X7,315= 
26,948,460 ; cast the nines o:t of the multiplicand, (3,684) or divide this 
number by nine, and set the remainder, or the excess over even nines, 
which is 3, at the right hand of a cross, thus: then cast the nines out of 
the multipiier, and set the excess or remainder over even nines 
which is 7 at the left hand of the cross against the 3, multiply 
this last remainder by the former one thus: 7>3—21, add the 
2 and 1 together, 2+ 1-3, and set the 3 at the bottom of the 
cross. Should the sum ot these two figures be over nine set the 
excess in place of the three at the bottom of the cross. Then 
cast the nines out of the product and set the remainder (3) at 
the top of the cross, which agrees with the 3 at the bottom cf the cross, 
thus proving that the work is correct. If in any case these two last figures 
do not agree, it is proof that the work is incorrect. This seems at first to 
be complicated and laborious, but with a little practice it will be very sim- 
ple and quickly done, and is a perfect protection against letting work go 
out of your hands containing errors which are liable to cause you much 
trouble. 

In all cases in which you carry out the answer into fractions the last 
remainder in casting out the nines is used as if the numbers were whole 
numbers, and this applies to all cases of casting out the nines. 

To prove the operation of division, cast the nines out of the quotient 
and set the excess over even nines at the right hand of the cross, thus: 
Cast the nines out of the divisor and set the excess (7) over 
even nines at the left hand of the cross. If the excess over 
nines in either of these last cases or any case is more than nine, 
set down the excess over nine 25)753(301 as directed. Mul- 7 












tiply the excess over nine at 75 the right hand and 
the left hand of the cross to- gether, and add the 
remainder (5) after division, 30 and set the excess 
over nine (6) at the bottom of 25 the cross. Lastly, cast out the 


nines from the dividend, and set the excess (6) at the top of 
the cross, which last figure agreeing with that at the bottom 
of the cross, proves that the work is correct, otherwise it would be 
incorrect. ; 

To prove square root let us first extract the square root from the 
simple number 626, thus : 6.26(25 Proof, cast the nines out of the 
root, and set the excess or 4 the remainder (7) at the right hand 
of across, thus:—Square the remainder 7*7—=49, add to 








5 this the re- 45)2.26 mainder (1) after exhausting the 
square root 2.25 (49+1=50;) cast the nine out of 
/, this (50) and set the remainder, 5 at the bottom 
of the cross. I Lastly cast the nines out of the 





dividend, and set the excess, or remainder 5, at the top of the 
cross, and this last figure (5) agreeing with the 5 at the bottom 
of the cross, proves that the work is correct. If these two 
figures last named do not agree in any case it is proof that the work is 
incorrect. 

To prove the operation of extracting cube root, the process is exactly 
the same as that given above for proving square root, with this difference 
only. After casting the nines out of the root, cube the remainder instead 
of squaring it, as in case of square root, using this cube instead of the square 
of the remainder as in the former case. 

The writer in the course of his business, has often had occasion to 
obtain the cube root of large numbers, which is quite a lengthy operation, 
involving the use of many figures, and some liability to commit errors, 
which when they occur are sometimes the cause of considerable mischief 
unless they are corrected in time, and it is quite a tedious job to correct 
such errors, by any process known to us, unless it is by the rule given 
above. In extracting cube root I generally apply the proof after working 
off each period, and obtaining a figure in the root, then when I am “sure 
I am right, go ahead.” 

The number nine has been justly termed a ‘‘ mystic number” for 
there are principles connected with it which have never so far as known 
been fully demonstrated. One curious law of the number nine not found 
in any other number is, that every multiple of nine upon casting out the 
nines by adding the figures, gives even nine without any remainder. 
Thus 9X2=18, add the figures in the product and 1+8=9. 93=27, 
again 2+7=—9, 9X 4=36, and 3+6=9, 9X5=45, and 5+4=9, 9X6= 
54 and 5+4=9, and so on through hundreds, thousands, millions or bil- 
hons, alike. 

It is in this way that we cast out the nines from any number. 
you wished to cast out the nines from the number 943. 
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Suppose 
Commencing at 
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the left hand, drop the nine, paying no attention in any case to the figure 
g; then say 4+3—7 which is the remainder after casting out the nines, no 
matter how many times nine goes in the number, the remainder being al! 
you wish to use, never in any case going to the trouble of making up figures 
in casting out the nines. It is this peculiar law of the number nine, as s¢ 
forth above which, renders it possible by its use to prove all the mathe. 
matical operations as above shown and many more, but to demonstrate al 
the reasons of all the complications of its working to their ultimate is no 
within the scope of this short article. 

The law above explained, that the addition of the figures of even 
multiple of nine gives even nines, was the discovery of the writer, although 
somebody else might have made the same discovery before, for aught we 
know, and this latter discovery led to the invention of the rules for proving 
square and cube root, but to give an explanation of the reasoning by which 
these results were reached would be tiresome alike to the writer and reader. 
—T!Power and Transmission. 


THE USE AND MISUSE OF PETROLEUM AS FUEL—II. 





ABSENCE OF SMOKE AS A CRITERION. 


Now, as to the effect of these conditions—first, as to the feature o 
economy of consumption of the oil, and then as to the safety and wear an 
tear of the boiler and furnace. As the criterion of perfect combustion 
the popular idea seems to be the absence of visible smoke from the chim 
ney. It need hardly be said that this supposition is erroneous, and thz 
some of the most valuable portions of the fuel resulting from its priman 
partial combustion—although in the form of gases—are totally invisible. 
In the case of boiler firing, the consumption of fuel is regulated entirel; 
with reference to the steam pressure, as indicated by the gauge; all vana 
tions being met by a corresponding increase or decrease of the flames, anc 
in making this adjustment, it is necessary that the initial combustion shal 
give about 75 per cent. of the evaporation, the remaining 25 per cent 
being accomplished by the highly heated waste gases. As the relative 
quantities of oil and of steam or compressed air must be such as to preven! 
the formation of smoke, the point of adjustment must be such as to give 
this effect and at the same time maintain the desired steam pressure, the 
result being waste. 

The reasons are simple. In the first place, the very high temperaure 
of this combustion renders it imposssble for the heat to be transmitted by 
the material of the boiler plates to the water to form steam. The max 
mum rapidity of such transmission is governed by the relative conductivity 
of iron or steel and any application of external heat which exceeds thi 
limit must necessarily result in a higher temperature on the outer surfaci 
subjected to it than on the inner surface from which the heat is absorbed by 
the water. The waste of heat, moreover, is not the only result, as it! 
dangerously destructive to the natural molecular structure of the metal 
and becomes aconstant menace to the safety of the boiler. Externa 
scales and blisters and internal crystallization of the plates are sure 
result from this concentration of heat on such a comparatively small pot 
tion of the surface of the boiler. In addition to the above effect there ar 
the strains due to the unequal expansion of different parts of the shell, anc 
even of the same plate, which affects the mechanical construction of th 
boiler as well as the physical structure of the material. The formation 0 
scale in the boiler is always greater upon portions of the plates or tube 
exposed to the highest heat, and this is another source of danger, as bj 
preventing actual contact of the water with the surface of the metal th 
liability of burning or overheating is imminent. The effect on the furnace 
though, of course, not nearly so serious in its results, is nevertheless o 
considerable importance as an item of expense. Almost invariably then 
will be found a mound of hard carbon deposit at a point where the primar 
combustion is most intense. Often this deposit is so rapid as to require it 
frequent removal in order to admit of sufficient passage for the flame, t 
enable the boiler to hold the required pressure. As the deposit is ven 
hard it requires very considerable force to detach it, which is more or les 
demoralizing to the fire-brick work. The latter also, being naturally of: 
quality suited to the moderate temperature of boiler firing, are unable t 
stand the greater strain upon their refractory qualities, which ofter 
approaches a full steel heat. The result is a puddle of slag from fuse 
brick and clay, which causes more or less damage to the contiguous parts 

Since the combustion is so greatly forced at its primary point it is m 
possible to effect the necessary admixture of air with the spray from thi 
burner to cause the oil to be burned to water and carbonic acid, the prod 
ucts of complete combustion of hydrogen and carbon. While the adjust 


ment of the steam or air blast prevents the formation of free carbon 4 


smoke, and only so much is formed as causes the hard deposit above 
referred to, the quantity of oxygen present in the possible air supply § 
only sufficient to form water with the hydrogen and carbonic oxide with 
the carbon, thus leaving the entire volume of the latter to pass to the 
chimney, its only useful effect being the giving up of its sensible heat tc 
the water, and its principal value from its combustion to carbonic acid 
totally lost. Of course the total loss of carbonic oxide is an extreme 4 
this class of improper firing, but it is by no means an unusual case. There 
are many instances of boilers in operation to-day in which the cost of ol 
firing is as much as double what it should be with even ordinarily go 

practice, and a few figures on the subject from a theoretical standpoin 
may serve to illustrate how serious a source of loss this imperfect tho 
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smokeless combustion may become, as compared with the full theoretical 
possibilities; and also the commercial value attained by some of the better 
methods of utilization, the latter, of course, being more applicable to the 
practical operations we are considering in the present connection. 


THEORETICAL FIGURES. 


Witbout further present reference to the hydrogen contained in the 
oil than that it amounts to about 13 per cent. by weight, and is burned to 
water, the 85 per cent. of carbon shows the following figures. By results 
of experiments by Dulong, the total heat units generated by the perfect 
combustion of one pound of carbon (to carbonic acid) amounted to 12,906, 
while the partial combustion—to carbonic oxide—gave but 2,495 units. 
Favre and Silbermann found the total value to be 14,544, and that of the 
partial oxidation 4,453. From this we see that while the probably unavoid- 
ible difference in conditions of these experiments causes considerable dis- 
srepancy as to the total value and that of the initial combustion, yet the 
ralue of the carbonic oxide is practically the same, as follows: 

Dulong, 12,906 — 2,495 = 10,411 units = value of 1 pound carbon 
n form of carbonic oxide. 

Favre and Silbermann, 14,544 — 4,453 -= 10,091 units = value of 1 
sound carbon in form of carbonic oxide. 

It is immaterial for our purpose, therefore, which of these authorities 
ve select, as both are accepted as standard. According to the latter, then, 
re find the combustion of one pound of oil to water and carbonic oxide to 
ive a heating value, for carbon only, of 4,453 X 0.85 — 3,785 heat units ; 
vhile the value of the wasted carbonic oxide 10,091 X 0.85 = 8,577 
inits, or a loss of 68.6 per cent. As the calorific value of hydrogen, as 
sven by Dulong, is 62,535 heat units, the value of the 13 per cent. con- 
ained in the oil will be 62,535 XX 0.13 = 8,130 units, or practically the 
ame as the quantity lost by wasting the carbonic oxide. The proportion 
of the total value of the oil lost from this cause will be = 41.89 per 
ent. It must be borne in mind that this percentage of loss 1s due entirely 
0 direct waste of the fuel itself and not of the heat due to its combustion. 
[hat the latter is also a serious source of loss may be readily understood 
when it is remembered that duriag the combustion there is sufficient of the 
neat abstracted to raise the temperature of the volume of carbonic oxide, 
ind also that of all the air admitted to the furnace to support the combus- 
ion. This latter being generally in excess of the actual requirements— 
with the object of preventing smoke—carries with it a very large percent- 
ge of heat which should be otherwise absorbed by the water in the boiler. 
[his percentage, of course, is dependent on the temperature of the waste 
roducts of combustion as they enter the breeching to smoke stack, as 
vhile they are in contact with any portion of the heating surface of the 
oiler they are giving off their heat to the water. From the foregoing it is 
eadily seen that double the necessary quantity of oil may be expended 
ind an apparently perfect combustion maintained, and that while the oil 
ills may suggest the idea that oil is an expensive fuel, it is only by com- 
yaring the carefully ascertained results with the known capabilities of the 
il that the fault can be shown to be not with the article itself, but with 
he improper method of its utilization. | 


INADEQUATE AIR SUPPLY. 


Other systems there are which, while giving possibly slightly better 
rork, are still so faulty in principle and construction as to prevent any- 
hing like satisfactory results being attained. Some of these are of a char- 
cter most deceptive in operation, from the fact that they show an appar- 
ntly excellent combustion, the flame being long and of low velocity, and 
atirely enveloping the heating surfaces of the boiler. A close examina- 
lon, however, reveals the fact that the flame is of very low intensity and 
wssesses but little heating power, as shown by the absence of evena 
ow degree of incandescence of the brick-work of furnace, as well as the 
low steaming of the boiler. In this case the fault lies principally with the 
ir supply, the quantity being inadequate and method of admission incor- 
ect. Ofcourse such a flame will not be possible without the chimney 
howing more or less smoke, and it is not unusual to see boiler chimneys 
here oil firing is used giving out clouds of smoke equal to that discharged 
rom the stack of a rolling mill furnace using bituminous coal. 


THE REMEDY. 


Now, as to the remedy for this misuse of so valuable a heating agent. 
Vhile it is not the intention of this article to prescribe a formula nor to 
lesign a furnace, a few of the principal essentials for attaining better results 
aay be suggested. Of course the common-sense solution of the difficulty 
y the non-technical steam user would be the employment of a competent 
Imace engineer, whose business it is to understand the requirements and 
upply the means. But as this may not be convenient or practicable in all 
ases, the following may be useful asa hint in the right direction, if nothing 
lore : 

First, as to the selection of the burner. For boiler firing those using 
am for the blast or jet are more convenient than the compressed-air 
pe, and should be more economical, not only because direct steam is 
heaper than compressed air, but also that a portion, if not all, of the con- 
uned water in the steam should be dissociated by the high temperature of 
le flame and the presence of a sufficient quantity of carbon, thus produc- 

4 percentage of so-called water gas. The burner should be capable of 
ring a spray of very finely divided oil, thoroughly mixed with the steam. 
¢ atomizing action should be purely mechanical, and not due partially 
'the heat of the steam. It is also a pre-requisite that the proper quality 
bd quantity of vapor shall be supplied without requiring a high velocity of 
mt. Asa test of this feature it should be possible to ignite the spray by 
sing a lighted match only, and this cannot be done if either the velocity 
i great or the vapor not thoroughly mixed. There should be but little 
from a properly adjusted burner, and the deafening roar so common 
ithe fire-room where oil is used is not only unnecessary, but indicates 
Aproper action of the burner. 
_ The next point to consider is the method and location of attachment. 
his should be at a point in the boiler front which will enable the delivery 


of the spray centrally, as to width, in the forward part of the fire-box, 
which latter should constitute a preliminary combustion chamber, from 
which the flame may be uniformly distributed through the entire boiler set- 
ting. The method of attachment should be such as to provide for the 


| regular admission of the air necessary for the initial combustion, which air 


must mix with the vapor at or before the point of ignition. A moderate 
degree of regeneration of this primary air supply is very desirable, as giv- 
ing much higher temperature of the initial combustion, without consuming 
any more of the fuel at this point than when cold air is used. The quan- 
tity of air should be only sufficient to convert the carbon to carbonic oxide, 
which, by means of a supplementary supply of hot air, will give a second- 
ary combustion yielding a mass of flame sufficient to fill the furnace. The 
regeneration of the air supply may be effected without difficulty by means 
of ducts built in the hearth and walls or the furnace, where a portion of 
the heat absorbed by the air and returned directly to the furnace may be 
considered as waste heat utilized. An important feature of the furnace is 
the means for mixing the gases and hot air, and for retarding the velocity 
of the draft, in order to hold the flame in contact with the boiler as long as 
possible. A very effective method of accomplishing these two points is to 
build a serrated or checker work bridge wall and hearth, and a rampart at 
the back connection. Ina properly constructed boiler furnace, properly 
fired with oil or gas, the entire mass of fire-brick work should become 
highly incandescent, and by its reflected heat effect a large percentage of 
the total evaporation. Its high temperature also very materially aids in the 
completion of the combustion of the gaseous portions of the fuel. It is the 
chimney draft and not the blast from the burners which should give cur- 
rent to the flame. This, as well as all air admissions, should have con- 
venient individual regulation, as their adjustment is an important factor in 
obtaining the best results. Mica peeps should be provided, both at front 
and back ends of furnace, as it is important to be able to observe the char- 
acter of combustion and condition of brick-work, as to whether the proper 
degree of incandescence is maintained. In case it is necessary for conven- 
lence or otherwise that the flame from burners impinge upon any portion 
of the brick-work forward of or at the bridge wall, there will invariably be 
a deposit of carbon, which will be a source of inconvenience unless means 
are taken to prevent its accumulation. As the surest method 1s the admis- 
sion of sufficient air at the point of deposit to effect its combustion, and 
as this is about the most desirable point at which the secondary admission 
can be made, there need be no difficulty from such cause. One of the 
most vital considerations is that the air admission must be correct as to 
method as well as quantity. For instance, if the secondary supply be 
admitted at a point where the temperature of the imflammable gases has 
been considerably reduced, it must necessarily fall below the point of igni- 
tion unless the air be sufficiently heated to supply the deficiency, and, as 
the result, the two requisites for combustion—fuel and oxygen—although 
thoroughly mingled, pass to the chimney unconsumed, for Jack of a few 
degrees, more or less, of the required temperature to effect their combina- 
tion. The moral is, See that the supplementary admission be not too 
late, and have the air heated, if possible, even at the cost of a little extra 
trouble. There are steam plants in operation to-day which fully demon- 
strate the correctness of what has been said on this subject, and if such 
were the rule, instead of the exceptions, there would not be any question 
as to whether oil fuel pays. While its application to steam plants only has 
been referred to, the same principles will apply to furnace work of any 
kind—the application, of course, being carefully adapted to the require- 
ments of each individual case. Undoubtedly the generation of steam pre- 
sents greater possibilities for economical use of fuel than almost any pur- 
pose for which it is used, and for this reason it was selected as the subject 
of the foregoing remarks.—[Iron Age. 


Another Victory. 

The Hine Eliminator has scored another victory which, if possible, 
rivals the one already gained by the celebrated decision of Prcf. Thurston, 
in its favor. The following is the report of atest from Prof. Geo. I. 
Alden, of the Polytechnic Institute, Worcester, Mass., on July 12, 1892, 
instituted with a view only to ascertain the comparative efficiency of their 
horizontal style as compared with the vertical : 


WORCESTER POLYTECHNIC INSTITUTE, 
Department of Mechanical Engineering. 
Hine Eliminator Co., New York: 

GENTLEMEN—The test of your horizontal eliminator was completed 
some weeks ago. We followed substantially the method employed at Cor- 
nell in the test there made of the vertical eliminator. With different 
qualities of steam entering the eliminator, we found that the steam after 
passing through the eliminator was nearly dry, the Calorimeter showing 
from 98.28 to 99.48 per cent. of steam. All our results came between the 
above figures. Our experience leads us to believe that, with the kind of 
Calorimeter used to determine the quality of the steam when very wet and 
before entering the Eliminator, it is impossible to get accurate results, be- 
cause the water is not mixed with the steam, but flows along the surface of 
the steam pipe. For this reason we do not attempt to give the exact 
amount of moisture in the steam before it entered the Eliminator. We 
know, however, that in some of the trials there was not less than 40 per 
cent. of water in the entering steam. Our test, therefore, shows fully as 
high an efficiency for the Horizontal as does the Cornell test for the Verti- 
cal Eliminator. Yours very truly, 

Geo. I. ALDEN, 
Prof. Mechanical Engineering Wor. Pol. Inst, 





W. H. Wricut, of Buffalo, N. Y., has invented a hollow rail for 
electric railways through which the electric wires are passed. The plan 
of feeding is by induction. ‘Two tubes under one of the tracks carry the 
feed wires, and the power reaches the wheels and the motors through one 
track, coming back through the other to form the circuit. 
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ELECTRIC SUBURBAN TRAINS. 

Long distance electric railways are proving a great success in every 
instance. One electric power station can easily operate with moderate 
grade thirty to forty miles of track equipped with sixty to eighty cars. 
Steam railways are not adapted to suburban short stops; too much time and 
expense is required for a stop and start with steam propulsion and air-brak- 
ing. Many of the steam railway lines will not touch suburban traffic or 
short distance runs, be it ever so well patronized, at rates on which electric 
lines flourish. The L. S. & M.S. Ry. may be cited asaninstance. Never 
has it been known to accommodate the suburban public in the vicinity of 
large towns at all hours of the day. It never goes beyond an ‘‘ accommo- 
dation” (?) or two during the whole day. It gives nothing less in rate 
than three cents a mile on single trips, and five to ten cents a mile if the 
distance is only one to three miles. In order to secure fifty cent rates for a 
run of twenty miles or 25 cent rates for a run of ten miles, a thousand 
mile ticket must be bought and used in one year. In order to secure 20 
cent rates on a trip of twenty miles or 15 cent rates on a runof fifteen 
miles, a fifty-four trip ticket must be used inside of thirty days, which spoils 
on one’s hands in case of sickness or accident. The result of this is that 
the whole Lake Shore country, which 1s almost one unbroken city from 
Buffalo to Toledo, is stagnant under the paralyzing influence of this corpora 
tion, which virtually controls the whole passenger traffic. We say the 
whole of it because the original enterprising designs of the N. Y. C. & St. 
L. Ry. management have been throttled by absorption in a manner well 
known to everybody. 

An Electric Air-Line Railway Co. has been organized to operate an 
electric railway from Chicago East at least as far as Edinburg, Michigan, 
known as the Chicago & St. Louis Air-Line Ry. Co. They are to operate 
cars on their road, not only at a greater rate of speed, but for better ac- 
commodation of the public than any now in that section. We have no 
doubt the plan will be executed with success. And there are localities, 
like the country along the Lake Shore in Ohio, which are much more ad- 
vantageous to the success of an electric line than the one in question. This 
country is almost as level as a prairie and well adapted for easy and cheap 
operation of electric lines. The L. S. & M. S. Ry. is making of this land 
a tramping ground or passage way for its trains, which stop only for coal 
and water, so far as local traffic or accommodation is concerned. The 
penurious and independent policy of its management has become a bore to 
this thickly populated country, than which there is no other so ignored and 
neglected. Even the Wilkesbarre and Scranton (Pa.) coal districts can 
show no greater population than the level lands of the South shore of Lake 
Erie, and yet four roads for that poor population run each an average of a 
local train every hour, making an aggregate of one train every fifteen 
minutes with street car accommodation rates. Many other instances could 
be cited, but it is not necessary. What do we receive on the Lake Shore? 
Local trains from six to twelve hours apart, between trains, the inhabitants be- 
ing compelled to use horse and buggy, walk, or stay at home. 

May deliverance come by electricity and may this Lake Shore valley 


be equipped its full length, with a road of modern build that will give; 
twenty-mile ride for ten to fifteen cents for single trips, and a chance t 
get to business every ten minutes. Then we shall see the people stir ; the: 
we shall see the value of real estate double, and triple and quadruple 
and then we shall see elegant mansions and beautiful homes in the nov 
unattractive localities. In short, we shall see life on the Lake Shore ; 
pleasure and a profit. Let not the people wait on Providence, but take th 
matter in hand and act without delay. If Vanderbilt says, ‘‘ the people b 
damned,’’ let the people say, ‘‘the L. S. & M. S. Ry. be damned,” an 
then go to work with a will to sweep its local traffic to the winds, and mak 
it the through freight road to which its inflexible management, its heavy, 
trains and its hard coaches are all adapted. This can be done easily an 
quickly by electricity and with comparatively moderate capital invested 
Plenty of capital is waiting for employment. Let it be used in this ente 
prise, which is sure to return good dividends 


HINTS TO ENGINEERS.—XIl. 





BY EDWIN WOODWARD. 


Allusion was previously made to the fact that lead given an engine wa 
not, in practice, the same at both ends. The lead should be in excess a 
the crank end, for from that end the piston rod extends and lessens th 
piston area by the amount of its own, and to make the pressure equal a 
both ends, it should be there admitted in a larger volume. And then th 
steam is much more effectively used on the forward stroke. This is not dv 
to the fact alone that the piston receives pressure over its full area, but als 
because of the angularity of the connecting rod, which makes the pisto: 
travel faster on that part of the stroke. In Fig. ro itis exemplified. Th 
piston travel from x to x is laid out at the cross head. The connection a: 
is on the dead center and the piston at the beginning of its stroke. Wher 
the crank has made one-eighth of a revolution the rod is at 44, and th 
piston has traveled over one-sixth of its distance. On the upper quarer 
¢ ¢, the piston is seen to have made over half of its journey, and when th 
crank has made three-eighths of a revolution, the piston has traveled abou 
seven-eighths of its course, then it will be observed that for the crank trave 
from @ to d—one-fourth of a revolution—the piston travels from d@ to e—one 
eighth—and back only. Thus it will be seen that for the first part of th 
revolution the piston is rapidly advancing and pushing the crank along 
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while for the beginning of the return stroke it is correspondingly tardy- 
the piston being comparatively inert, seeming to rely on the momentum ( 
the fly wheel to carry it over that weak point and start it moving bac 
again. ‘To overcome this defect, and to carry the crank safely above th 
center at @ again, the valve is often given a little more lead at that end. | 
is readily observed that an engine running under, #. ¢., in the opposit 
way from the figure, seldom stops on the center—in starting from an 1 
sufficient amount of steam—and the reason is that its greatest impulse | 
given in such a way that it aids the crank to pass above the center, in plac 
of holding in check. 

This should not be conceived as advocating running an engine unde! 
not because it will not run as well, but because it is more difficult to kee 
the top guide bars lubricated than the bottom ones, although in many othe 
ways decided advantages are apparent. In setting a valve the cross hea 
joints and rod connections should be good working fit, else the lost moti 
may deceive as to clearance. To overcome this many engineers turn th 
wheel over beyond the place and by turning back tighten the joints. 1h 
should not be done, for by so doing the joints in the valve gear are a 
stacked back and consequently do not indicate their true working pos 
tion, as they then are all snugly together, while at work the motion is 2 
ways straight ahead and the valve against the opposite collar. 

The ordinary slide valve as generally built is usually given about ont 
tenth the steam port width lead. However, some are given more afi 
others much less. In setting a valve with a link, the operation is pract 
cally the same. The first operation should be to place the lever in the fo 
ward notch of the quadrant, and then getting the proper travel of the valv 
by lengthening or shortening the eccentric rod as the need is, then by sh 
ing the lever back as in reversing, find the length of that rod in the 
manner. Do not alter the valve rod to correct one rod after the other 
right, as this would make the right one wrong. 

Then, when the valve travel is right, place the engine on the cen 
as before directed, and with the lever in the forward notch, turn the 
ward eccentric ahead till the valve is in the right place and fasten it. Pls 
the reverse lever in the back notch of the quadrant, then turn the backw 
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scentric in the opposite direction till the port opens to suit and the opera- 
on is performed. 

Often one eccentric slips while the other is not disturbed and it is often 
esirable to reset it without taking the cover off the steam chest. It is ac- 
wmplished by placing the engine on the center and marking the valve rod 
1y convenient distance from the steam chest when the eccentric that is 
zht is in operation, then to reverse the lever and turn the eccentric that 
is slipped in the direction it is to run till the mark on the rod comes the 
me distance from the steam chest. 

Often the eccentric slips and it is inexpedient or expensive to take the 
‘cessary time to set it in the usual way, and the engine must go ahead with 
ry little delay. Place the engine on the center as nearly as the eye will 
tect, then after opening the throttle slightly, turn the eccentric ahead till 
e valve uncovers the port sufficiently for steam to issue from the cylinder 
ck at the end the piston is in. The engine may then be depended on for 
ime till the proper setting may be made. 

It frequently occurs that it is desirable to reverse a plain engine, and 

coure having no link to shift, the operation must be performed by shift- 
g the eccentric. Usually the operation, as regards time consumed, is 
uivalent to the setting of a valve, as similar tactics are mostly adopted. 
can be very quickly done by placing the engine on the center and mak- 
g a prick mark on the valve rod, as before explained, a certain distance 
ym the steam chest or coincident with another on the valve slide guides; 
en by loosening the eccentric and turning it in the direction it must travel 
1 the marks are in line again, the aim is easily and surely accomplished. 
o knowledge is so distictly valuable as that which is the outgrowth of 
me embarassing dilemma, and a dilemma met and vanquished is more 
Juable for the lesson it teaches than months of uninterrupted monotony, 
id it should ever be the aim to be on the alert for these exigencies and 
anning, should any difficulty befall, the most reasonable and logical solu- 
on of the problem. 

The idea of schooling the mind to meet the real, by demolishing imag- 
ary difficulty, has a beneficial effect and gives its possessor a confidence 
id ability to do, that is in marked contrast with the helpless incompetent 
iat shovels coal under your neighbor’s boiler and ‘‘starts” and ‘‘ stops” 
le engine. Every engineer should know how to right his engine if an 
ccentric slips, or the wear of the brasses reduces the clearance to naught, 
tc., etc., all of which is readily determined if his engine is trammed, and 
iat useful branch will be made plain to the youngest learner, if moderate 
ttention is given. 


MARS AND ITS LIKENESS TO THE EARTH. 





BY F. D. LESLIE. 


Mars is one of a group of planets to which the Earth belongs. There 
re two groups of planets in the solar system. The first is the one alluded 
», consisting of Mercury, Venus, the Earth and Mars. These planets are 
istant from the sun in the order in which they are given, Mercury being 
ie nearest. This is the group of small planets, the Earth being the largest 
‘the four, and it is much nearer the sun than the group of large planets, 
msisting of Jupiter, Saturn, Uranus and Neptune. The orbit of Neptune 
escribes the utmost limits of the solar system. 

Of the four in the group of small planets, the Earth is the largest and 
lars next. The latter planet has, ever since the invention of the telescope 
iabled scientists to survey the heavens, been the most interesting, as it 
resents a favorable view to the astronomer, whose examinations of it are 
ery satisfactory and fruitful of results, in discovery. Just at this time, or 
uring the past few weeks, Mars has occupied a position in the universe 
nusually advantageous for telescopic inspection. This is because it has 
een near the earth, its minimum distance from our planet being 33,800,000 
les, and its maximum distance 61,800,000 miles. 

But there is another reason why astronomers and scientists in general 
ive devoted so much time to the study of the planet. The powerful in- 
ruments which have acquainted us with the heavenly bodies, their relations 
» each other and with the universe, have enabled man to discover no 
»dy as analogous to our Earth as this one. Its position, distance from the 
in, density and its terrestrial and surface conditions, so far as we now 
aow, show it to be of all the planets most like the globe on which we live. 
__ The inquiry whether beings akin to man exist on the heavenly bodies 
Bible to the naked eye is not confined to civilized races, but has been 
meeived in the minds of savages. The writer remembers having been 
ked this question in upper Michigan by a young Chippewa Indian, who 
id probably never before been in contact with whites more intelligent than 
wder natives. It seems to be of instinctive origin. If any other world 
an ours is inhabited by beings possessed of knowing minds, so far as our 
rmation goes, it must be Mars. The resons for this conclusion may be 
iewed as follows: For the maintenance of animal life, even much 
erent from the forms we are acquainted with, it is reasonable to suppose 
t there must be vegetable life. It is true that the atmosphere has much 
do with the propagation of vegetation, but a soil similar to our, it is fair 
presume, is necessary for its existence. Therefore the nature of the 
erial of which the planets are composed must be taken into considera- 
, in judging whether there is such a soil on any of them, as well as the 
tence of a proper atmosphere surrounding them, Many, in this day, 
of the opinion that the distance of a planet from the sun does not deter- 
he the degree of heat on its surface as much as the atmospheric conditions. 
ls stated by some authors that Mercury is too calorific, on account of its 
mess to the sun, for the existence of life, while Neptune can have none 
use its great distance from the bright orb renders it excessively frigid. 
e theory is held by not a few that the emanation from the sun called 
t is not caloric radiation as much as formerly supposed, and that 
t energy is produced by it only in combination with the element called 
osphere. If this be true the face of Mercury might be as cold as the 
th pole and the surface of Neptune baked and scorched with heat. 

But the specific gravity of the various planets enable us to judge 















whether there can exist upon their surfaces soil in which it would be possi- 
ble for vegetable matter to take root and grow. It does not appear reason- 
able that soil favorable for the birth of life can be found on a planet whose 
substance is lighter than cork, as is that of Saturn, nor on one heavier than 
iron, as in the case of Mercury, although the probability would be more in 
favor of such a condition on Mercury than on Saturn. The specific gravity 
of the planets ranges from eight times that of water, the weight of Mercury, 
to seven-tenths that of water, the weight of Saturn. The Earth weighs 
about five and a half times as much as water of equal bulk, while Jupiter is 
but little lighter than water. Venus and Mars are nearly the same density 
as the Earth. We therefore see that Mars is very much like the Earth, and 
the conditions must be favorable to the maintenance of a race of human be- 
ings. Its size is much smaller, its diameter being about 4,400 miles, while 
that of the Earth is 7,916.17 miles, and its years, measured as ours are, an 
entire circuit around the sun completing one, are of 687 days duration, more 
than twice as long as the Earth’s year, its days being only about forty min- 
utes longer than our days. 

It is for these reasons that Mars is scrutinized so carefully. It has 
been discovered that it has polar and equatorial regions, and some astrono- 
mers assert that it has large areas of water, while others believe that certain 
indications point to a number of great canals. The observations of Mars 
during the past few weeks have added greatly to our information concerning 
its physical conditions. The most advantageous view was procured from 
Peru, where Prof. Pickering was sent by Harvard University for the pur- 
pose of examining the planet. The following dispatch was received from 
him a few days ago: 

‘In my observation of Mars I have seen two large areas near the equator 
which are permanently blue. Near the edgesthey appear light. The total 
size of the area is about 500,000 square miles, one half the size of the Med- 
iterranean sea. 

‘¢On June 23 a small dark spot appeared in the southern snow cap. 
Later this spot lengthened rapidly and early in July it was a thousand miles 
long, dividing the snow in half. 

‘¢Six hundred thousand square miles of snow have melted within the 
last 30 days. The melted snow has apparently been transferred to the seas 
across land. 

‘<Small, dark areas, surrounded by snow, appeared on July ro, and 
two days later I first saw a dark line in the fork of a Y-shaped mark in the 
direction of the sea. The line became more conspicuous on July 14, and 
on July 16 a dark area about the size of Lake Erie appeared on the north- 
ern side of the stem of the Y, which was connected with the northern sea. 
The next day there appeared a large, dark gray area near the northern sea. 

‘‘This had grown much fainter by July 23, and a new area appeared 
to the south of the northern sea, concealing its outline. The line in the 
fork of the Y had disappeared, but area of the Y had extended. On July 
24 a large, dark area, apparently either a lake or sea, appeared near the 
melting snow, and on July 25, the southern branch of the Y became very 
narrow. The outlines of the northern sea were seen again, a narrow white 
line stretching north. 

‘‘Many other changes were noted. Rapidly changing, faint whitish 
areas were seen. Green areas near the poles have not been seen for many 
weeks, but traces were recently suspected, and a bright green area was 
distinctly seen near the north pole last night.” 

There are many theories extant regarding the probability of a race of 
human beings residing on any of the planets, but however learned it may 
be, none can rise above hypothesis. 

The writer is able to discover no reasonable grounds for denying that 
the conditions, physical and otherwise, of Mars are such as to promote 
vegetable and animal fructification. It 1s therefore quite probable, if we 
entertain the reasonable belief that nothing in nature exists without a pur- 
pose, that vegetable, animal and human life analogous to ours, is possessed 
by Mars. 


Water Ram in Steam Pipes. 

Under the head ‘‘Steam Pumps,” in this issue, will be found a refer- 
ence to what is known as the water hammer. In connection with this, the 
following may prove interesting : 

If steam be introduced below the surface of water contained in a large 
vessel, a bubble will be formed which will increase in size until its surface 
becomes sufficiently extended to condense the steam more rapidly than it 
can enter, when a partial vacuum will be created, the bubble will collapse, 
and the water, flowing in from all sides at a high velocity, will meet with a 
blow forming what is called a water ram. 

Such explosions occurring in the middle of the mass creates simply a 
series of sharp noises. But if steam be blown into a large inclined pipe full 
of water, it will rise by difference of gravity to the top of the pipe in the 
form of a bubble; and when condensation takes place, the water below the 
bubble will rush up to fill the vacuum, giving a blow directly against the 
side of the pipe. As the water recedes the bubble gets larger, and moves 
farther and farther up the pipe, the blow each time increasing in intensity, 
because the steam has passed a larger mass of water, which is forced for- 
ward by the incoming steam to fill the vacuum. 

The maximum effect generally occurs at a closed end. Even if the 
water does not originally extend to the end of the pipe, if this be filled with 
steam which has bubbled through water on its way to that point, there may 
be sufficient cold metal to condense it; and when collapse takes place the 
whole mass of water in the pipe is driven against the end, sometimes with 
sufficient force to rupture it. 

A dangerous water ram may be produced in a pipe filled with water, 
even if the end be open, should the pipe be crowned upward at any part of 
its length. A bubble will form at the top of the crown, and there collaps- 
ing, water will be forced in by atmospheric pressure from one end and by 
steam pressure from the other, and the meeting of the two columns may 
rupture the pipe. The same action can occur in a level pipe, but not in 
one which descends away from the entering steam, so that the latter is al- 
ways above the water. 
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An engine lathe fitted with an inside face plate will be found to be a 
valuable accessory in every shop where much tool work is to be done. 
Take the ordinary large face plate of the lathe; make a cast-iron disk the 
same size as that face plate and about 5 per cent. of the diameter in thick- 
ness—that is, 1” thick to 20” in diameter—and carefully drill three or four 
holes at regular intervals through both, near the circumference, they being 
clamped together for this purpose. Into these holes in the face plate fit 
studs, or posts, to extend outward, perhaps 8” on their bodies in addition 
to the shanks that are fitted to this plate. These shanks may be 1” in 
diameter, long enough to pass through the plate and be fastened behind by 
nuts and washers. The body of the studs may be 2” in diameter, and they 
must be drilled and tapped in the outer ends. These studs on their outer 
ends must be faced carefully in position, so that the inner face of the disk 
shall run dead true when it is fastened in place. This disk is secured to 
the studs by carefully fitted cap screws and dowel pins and its circumference 
is turned to exact truth after it is attached to place. Then, in the middle 
of this disk a suitably-sized hole is to be bored to work through. Within 
this inside face plate all manner of boring and facing operations may be 
done. The work may partly be attached to the original face plate, to the 
disk, an intermediate angle plate, or all of these. The saving in time of 
rigging up, and the rigidity of hold will be found to be great and will be 
appreciated by both the workman and the manager. With this fixture 
there seldom is need of the angle plate and when a counterweight is 
needed it can be attached precisely where it will do its work best. 


A little clear study will convince every engineer that diametral pitch 
is the best theoretical as well as the simplest practical scheme for calculating 
the sizes of gears. It is obvious that circumferential pitch is only another 
term for the diametral pitch, because the ratio 3.1416 between these two 
elements of the circle is a constant. What is usually called the circular 
pitch, however, if it is not proportionate to diametral pitch, is the chordal 
pitch, because it is usually laid out as a polygon within the pitch-line by the 
dividers. This is ordinarily the most practical method to indicate the 
distance between teeth for pattern-makers who do not, as a rule, have 
mechanical means for spacing the circle proportionately to the length of 
its circumference ; and they are thus obliged to inscribe within the pitch- 
line a polygon with double as many sides as the number of teeth they 
require. The fact in relation to diametrical pitch that disturbs a person 
taking a superficial view of the pitch problem is that a space or tooth on 
a diametral pinion having eight teeth has a chord about .025 shorter than 
a corresponding chord on a gear of the same pitch which has one hundred 
teeth; and gears having other numbers of teeth vary in a proportionate 
degree. This at first looks asif the action of that pinion with eight teeth in 
that gear with one hundred teeth would be decidedly bad. But it must 
be borne in mind that gear wheels should not move differentially as poly- 
gons but regularly as circles. The pitch-lines of two meshed gears are in 
actual material contact but an instant of motion as each tooth of one gear 
passes through one of the spaces in the other. Consequently they are not 
more the driving points than other contiguous points of the blades of the 
teeth. Again, the chord of the pitch-line of the immeshed tooth can 
never be co-incident with the chord of the pitch-line of the space it occu- 
pies. Hence the pitch-chord of a tooth cannot be an item of any impor- 
tance in designing it. The whole matter is made clear when it is stated 
that the driven wheel must move with as regular a motion as the driver has, 
that is, the piteh-line in each must move forward an equal number of the 
same units of motion in each unit of time; and the blades of the teeth 
on each gear should be so shaped that they, acting on the pitch-line of the 
teeth in the other gear, shall give that result. This necessitates that the 
length of the pitch-line should always be exactly proportionate to the 
quantity of teeth so that the pitch-arc in each teoth and space shall be of 
the same length in one gear of the same pitch as in another. Hence, the 
pitch-line being a circle, it follows that the quantity of teeth will also be 
proportionate to the length of the diameter if they are proportionate to the 
length of the circumference. 


Sometimes an improved means supersedes an old practice, part of 
which old practice is superior to the corresponding part of the new one. 
Thus the use of emery cloth has largely superseded the use of the pointed 
pine stick charged with oil and emery for lathe polishing both iron and 
steel, because the emery cloth is handier. Now, while this emery cloth is 
ap admirable help in lathe polishing, it has limits and defects. Its limits 
are the impracticability of operating it within sharp angles, or deep within 
any angle—and the tendency to brighten high elevation to a greater degree 
than lower ones. Its defects are its tendency to scour off sharp corners, to 
remove too much material by abrasion where it should only burnish; and 
by filling up with metal and scratching the work. Added to these is the 
temptation to the workman to neglect to finish with oil and thus invite rust. 
With the old-fashioned soft pine stick dipped in mixed oil and emery, and 
served vigorously with elbow grease and a reasonable speed, a polish can 
be got that cannot be approached for color or for uniformity by the use of 
emery cloth. 


If a machinist be given the remnant of a broken gear that contains the 
hub and two teeth only, he should be able to determine every element of 
the whole wheel. The pitch (diametral) may be found very easily by one 
of three methods: First, if the gear be properly made the thickness of 
the point of a tooth will indicate the pitch. Thus an 8 P. tooth is or 
should be very close, one-eighth of an inch thick at the point; and other 
pitches of correctly made gears obey the same rule of the comparative 
equality of their points to the signatures of their pitches. Hence those 
fractions of the whole circumference which remain on the points of all the 
teeth of a gear, after it is cut, would, if added together approximately, 
equal in length the pitch diameter. Second, the depth of the space from 
the circumference in a gear is or should be about 2.16 of the pitch, thus a 
10 P. gear will have spaces about 2.16” deep, and a 6 P. about 3.6” deep. 
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Divide 2.16 by the full depth of the space in inches, and the result should 

approximately be the pitch. Third, and most reliable method, measure a 

chord from the side of one tooth, across that tooth and across the space to 

a corresponding point on the next tooth, on the pitch-line as nearly as can 

be guesseed, and one-third of this chord will be approximately the diametral 

pitch. A fractional pitch is not used as arule except with very coarse 

teeth; and therefore when the approximate pitch is found the true pitch 

can be determined with practical certainty. Thus with the first rule, the 
point of a tooth may be considerably less than .12” or more than .13”, and 
there should be no reasonable doubt that in either case the gear is 8 P. 

Therefore, with the second rule, the space may be anywhere between . 21" 
and .22” and always indicate ro P. And hence with the third rule, the 
length of the chord may be between .49” and .53”, and the inspector may 
be positive that it is 6 P. and not 534 P. nor. 634 P. When, therefore, in 
the case of the broken fragment ot a gear, the pitch is thus obtained, then 
all that is problematical is found. If the hub is present the radius can 
easily be got, and when both the radius and the pitch are known the get- 
ting of the diameter and the whole number of teeth are of the simplest 
kind of problems. 


The designer of tools must be correct in his deductions or his work is 
a failure. In no department of the human industry is it so necessary to be 
right as in the iniual creation of pieces of metal that are to be assembled 
together as a machine to do a specific operation. In an essay, or an argu- 
ment, it is only necessary to convince the reasoning faculties of an audience 
or an individual that theories are right; or the better ones. This is also 
true of the drawings for machinery, which often will satisfy the most 
critical of inspectors, while the machine made from them may absolutely 
fail to operate, and in itself will convict both the designer and the critic. 
A machine either works as designed or fails, as a fact; logic cannot help it. 
The difficulties, however, do not exculpate the engineer who attempts to 
design a tool and fails. His failure is just as much a black eye fora new 
creation as for the adaptation of a well known device for a new use so simi- 
larto the old one that there are but few chances in the problem for the 
design to fail. The designer must question meatally until the thing thinks 
out clear. Then he must question on paper until it looks clear, and finally 
he must experiment in some shape until it actually is clear. Every me- 
chanical problem a man works out helps him on each succeeding one; but 
the problems that the other man works out do not help in the same degree, 
and many problems personally worked out is what is meant by practice. 
Knowledge of mathematics is a necessary item in a designer’s equipment, 
but it must be so placed in his mind that it can readily be applied to prac- 
tical problems of phases differing from those used as illustrations at school. 
I know men who are good mathematicians provided they are not deployed 
from problems similar to those in their text-books; but when they are re. 
quired to make new applications of their knowledge or materially to 
modify it to suit an abstruse problem, they are helpless as the first school. 
boy inthis item: He, being asked ‘‘ Six girls times six oranges are how 
many of which?” answered ‘‘ Er-thirty-six girls—er-er-oh-” ‘‘ Next boy:”' 
‘« Thirty-six oranges if the six girls hadn’t et any of’em.” There was the 
timber for an engineer in that last boy. 


De Gree recently attended the commencement exercises of the school 
that graduated him. On securing an interview with a professor who 
had taken an interest in him during his school years, he explained his dif. 
ficulties in practical experience and asked advice, thus: | 

‘* You see, professor, it was the next May after I left here before I got 
a chance of any kind, and father had become so impatient that he was 
about to put me on the road as a brakeman when I got an introduction to 
Mr. Blunt and weat to work for him at 12 cents an hour, beginning at 7 
A. M. and stopping at 6p. mM. At the end of a year I had the princely sal- 
ary of fifty dollars a month, and Mr. Blunt kept me hard at work calcu: 
lating sections and areas to withstand stated strains and to hold stated con- 
tents, drawing harmonious outlines, and in everything figuring out the lasi 
ounce of superfluous metal, to his order. But when I make a suggestion 
to convince him that I am not a blockhead, he sits down on me so hard 
that I am often attempted to resign and try to get a more congenial place.” 

‘*'You have been there more than four years. Does he not give you 
more than the sum you mentioned now?” 

‘‘Oh, yes, I get $100 a month now.” 

‘*Do you not have any title or position? I have heard you were his 
manager.” | 

‘*T carry out his instructions, but if I attempt to do any actual manage. 
ment he lays me out.”’ 

‘*My dear boy, you have a very busy father and a very indulgent 
mother,so that you have been getting your first taste of what American boys 
are most In need of—discipline. Now, if you can persuade Mr. Blunt to tak« 
my boy Fred. who is just graduated, and make a man of him you will dc 
me a greater favor than I have ever been able to do for you.”’ 


The true inventor has no regard for dogma; he believe he sees light 
ahead and moves toward it. It may be that what he sees is an sends fatvu 
or a chimera, but he iasists on discovering that for himself and he is satis- 
fied with notheories. I recently talked with a perpetual-motion man and 
tried to dissuade him, being confident it would be easy to comvince so 
intelligent a person that his scheme was not possible. But he rose above 
my dogmas in an instant by showing that the whole solar system is a per- 
petual-motion device, moving without assignable cause and not varying an 
instant of comparative time within the period of its recorded history. I 
thought of Galileo, and stopped. 


If you will examine a polished cast iron surface witha strong glass you 
will notice that it has not a continuous metallic appearance; it will look 
like a web of bright metal filled in with a darker gray substance. This 
darker filling may be partly graphite and partly iron in an imperfectly 
metallic state. Now it is supposed, in soldering to a surface of this kind, 
that the molten metal will adhere to only the skeleton of bright iron and 
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have no union whatever with the filling, and that this diminished surface 
makes the soldering difficult, and makes the joint weak after it is soldered. 
—(A. D. Pentz, in Engineering Magazine, under ‘‘ Machine Shop Notes.” 


CYRUS W. FIELD. 


The portrait on this page is of an AMmerieai whose achievements have 
made him one of the most noted men of the world and will cause his fame 
to grow more and more as civilization and science advance. 

Cyrus W. Field is the father of submarine transmission of speech by 
wire. Few men have combined the scientific training and the keen per- 
ception of scientific truths not before recognized with the business capacity, 
courage and firmness of purpose that Cyrus W. Field did. He was one of 
those Americans of whom we are proud, because of his distinguished man- 
liness and splendidly good character. 

His death, which occurred July 12, was mourned as few deaths are— 
as no Gould or Vanderbilt will be. 

Cyrus West Field was born on November 30, 1819, at Stockbridge, 
Mass., and belonged to a remarkable family, which boasted of revolution- 
ary heroes. His father, David Dudley Field, Sr., was a Congregational 
minister in Somers, Conn., where he married Submit Dickinson, whose 
father had fought side by side with her husband’s father through the revolu- 
tionary war. Cyrus was the seventh child, his brother, Henry Martyn, a 
preacher of considerable ability, and his sister, Mary, being younger. 
David Dudley Field, who, aside from Cyrus, is the most celebrated mem- 
ber of this remarkable family, was the first child. Stephen J., associate 
justice of the United States Supreme Court, and the late Jonathan, who 
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CYRUS W. FIELD. 


was president of the Massachusetts Senate, were older than Cyrus. There 
were two other brothers, long since dead—Matthew, a noted engineer, and 
Timothy, who was an officer in the United States Navy. None of these, 
however, it may be safely said, attained the world wide reputation of the 
subject of this sketch. His early training admirably fitted him for the 
great work which he afterward undertook and the successful completion of 
which entitled him to a prominent position among the leading men, not 
only of his own age, but of the world. 

At Stockbridge he secured a common school training and at the age 
of fifteen years started out for himself. Like most boys of his time he 
turned toward New York. He entered the establishment of A. T. Stewart 
at a salary of $2 per week. This was not very encouraging but the train- 
ing he received at this time proved of great value to him in after life. 
When he first engaged in business for himself he was not successful, in fact 
several of his early ventures failed, but he was persistent, and his ‘ability, 
earnestness and perseverance were rewarded at last. 

Mr. Field had acquired considerable wealth in 1853, when he deter- 
mined to retire from mercantile pursuits. After traveling for several 
months through South America he returned to New York, where an effort 
was made to enlist his influence in support of a telegraph line in New- 
foundiand. It was the intention of the promoters of this project to carry 
the line to St. Johns, where connection could be made with a fast line of 
steamers that, it was believed, could reach Ireland in five days. This en- 
terprise was not accorded much encouragement as it was looked upon asa 
wild-cat venture. It was broached to Mr. Field and he in turn conceived 
the idea of the Atlantic cable. This last proposition was so much in 
advance of anything yet presented that it was regarded as conclusive evi- 
dence of insanity and Mr. Field was ridiculed by the so-called ‘‘ conserva- 
tive” element. Even after the subject had received the careful attention 
of scientists and engineers of this country and Europe there was division 
of opinion as to the practicability of the scheme, but many famous scientists 
and not a few capitalists encouraged the idea and assured its promoter of 


their support. While the project for an Atlantic cable was making but 
little progress there was a strong movement on foot to establish an over- 
land telegraph by way of Alaska and Northern Russia, and this, strange 
though it may seem to-day, was considered far the more practicable route. 
No doubt this had much to do with the lack of interest in the submarine 
project. At any rate Mr. Field found it a herculean task to secure sup- 
port of capitalists, but when once he enlisted their sympathy they never 
wavered in their support. 

It was decided to form a stock company for the purpose of laying a 
cable. Peter Cooper was the first subscriber. Moses Taylor, Marshall, O. 
Roberts and Chandler White, were also co-laborers in this undertaking. 
Concessions were obtained from the Newfoundland Legislature, and on 
May 6, 1854, the New York, Newfoundland & London Telegraph com- 
pany was formed. Messrs. ‘Cooper, Taylor, Field, Roberts, and White 
were named directors. Mr. Cooper was chosen president, Mr. White vice 
president, and Mr. Taylor secretary. A capital of $1,500,000 was sub- 
scribed on the spot, of which Mr. Field contributed $200,000 in cash. 
At this time the work was taken up and pushed with vigor. The line from 
New York to St. Johns was completed in a year, but this work cost more 
than a million dollars and the projectors of the enterprise were obliged to 
seek assistance. The United States and Great Britain aided materially. 
Both governments were induced to organize expeditions, and the surveys 
established the validity of the theory beyond question. The directors per- 
suaded Mr. Field to go to Europe and ask financial aid. In the summer 
of 1856, Mr. Field induced the English government to furnish ships for 
soundings and for laying a cable, and to pay the company an annual sub- 
sidy of at least fourteen thousand pounds for government messages. Mr. 
Field next organized a company with a capital of £350,000, of which he 
subscribed one-fourth. It was known as the Atlantic Telegraph Co. Mr. 
Field met much more opposition at Washington than at London, and it 
was only after a determined contest that he received government aid. The 
first attempt to lay the cable, which was made in 1857, proved a failure 
and greatly discouraged many who had been interested in the project. 
This could not be said of the man most interested. He never despaired, 
in fact, each failure or disappointment served to spur him on to even 
greater efforts. He was apparently a man of wonderful resources and 
great energy, and it was well that he possessed these qualities, for one with 
less courage or with a less hopeful disposition, must necessarily have aban- 
doned the enterprise. While these unsuccessful attempts were being made 
to lay the cable, Mr. Field’s faith in the ultimate success of the project 
never faltered; he was confident while all around him were disappointed 
and disgusted. 

When his persistence had begun to tire his friends, success came, and 
Mr. Field’s scheme, which had been termed the freak of a disordered brain, 
became a reality. The successful expedition started from Valentia, Ire- 
land, July 13, 1866. The Great Eastern, which carried the cable, arrived 
at the harbor of Heart’s Content on July 27th, but as the Newfoundland 
cable was not completed there was a delay of two days. On the morning 
of Sunday, July 29th, the people of New York city received through the 
New York Herald the announcement that ‘‘the cable is laid and in perfect 
working order,” which had been telegraphed by Mr. Field on his arrival 
at Heart’s Content. The news was received with rejoicing, but even at 
that time the people did not fully realize the importance of this great work. 

With success came honors and acknowledgments from the government 
and scientific bodies. Congress bestowed a gold medal upon Mr. Field 
and voted him the thanks of the nation. The grand medal of the Paris 
Exposition was also awarded him in 1867. 

In reviewing Mr. Field’s work, James D. Reid, in his admirable his- 
tory of ‘‘ The Telegraph in America,” says that the credit is universally 
ascribed to Mr. Field. ‘‘ It is one of the honors alike unquestionable and 
unquestioned,” according to this authority. ‘‘ Neither is it overstating the 
importance of the successful laying of the Atlantic cable if it be claimed 
that no gift of science or manly courage has to such a degree dignified and 
unified the civilization of the world, or given like life, seope and value to 
its commerce.”’ 

Mr. Field’s public work did not end with the laying of the great cable. 
In 1877 he became interested in the old New York Elevated Railway Co., 
controlling valuable franchises but up to that time accomplishing absolutely 
nothing in the way of furnishing rapid transit. For ten years he controlled 
this great enterprise and in that time the value of the stock advanced from 
$14 per share to $172. When in 1887 Mr. Field retired from this enter- 
prise he withdrew to private life and did not figure again in public affairs. 
He was beloved and respected by all, and in his declining years had many 
devoted friends. 

The portrait here presented is furnished by the Western Electrician. 


A Novel Unsinkable Yacht. 


A Leith, Scotland, boatbuildr is constructing a yacht which, in regard 
to design and material, is probably unique. This builder is the patentee of 
a boat which he claims is unsinkable and uncapsizable. Hitherto he has 
constructed them of steel, and he claims that owing to the manner in which 
the fore and aft sections, which are conical in shape, are permanently and 
hermetically sealed, the boats are rendered unsinkable, even if filled with 
water, as the water runs back into the sea through the opening in the cen- 
ter-board casing. The cruising yacht he is about to build will not be of steel, 
however, but of an aluminum alloy. The metal is as white as silver and 
possesses a breaking strain of twenty-four tons to the square inch. It 1s 
unaffected by water. The yacht, which instead of being painted will be 
polished, will be about thirty-two feet long and eight feet broad, and will 
be provided with a roomy cabin paneled in oak and a commodious forecas- 
tle. And the deck fittings, as well as a center-board dingey which will ac- 
company the yacht, will be made of thesame-white metal. If this experi- 
ment should turn out successfully, a new departure in yacht construction 
and fitt beings may expected. 
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THE DEVELOPMENT OF THE STEAM-ENGINE,—VI. 





BY PROF. R. H. THURSTON. 
(Continued from the issue of Feb. 15th, 1892.) 





The Locomotive. 

The locomotive was one of the fruits of the inventive genius of Watt 
and his contemporaries. When the steam engine had so far been perfected 
that the possibility of its application to other purposes than the elevation of 
water had become generally recognized, the problem of its adoptation to 
the propulsion of carriages was attacked by many engineers and inventors. 

As early as 1859 Dr. Robinson called the attention of Watt to the possi- 
bility of constructing a carriage to be driven by a steam engine. Watt, at 
a very early period, proposed to apply his engine to locomotion, and con- 
templated using either a non-condensing engine or an air surface condenser. 
He included the locomotive-engine in his patent of 1784, and his assistant, 
Murdoch, in the same year made a working-model locomotive which was 
capable of running at a rapid rate. 

The first actual experiment was made, as is supposed, by a French 
army officer, Nicolas Joseph Cugnot, who in 1769 built a steam-carriage, 
which was set at work in presence of the French Minister of War, the Duc 
de Choiseul. The funds required were furnished by the Comte de Saxe. 
Encouraged by the partial success of the first locomotive, Cugnot, in 1770, 
constructed a second, which is still preserved in the Conservatoire des Arts 
et Metiers Paris. This more powerful carriage was fitted with two non- 
condensing single-acting cylinders 13” in diameter. Although the experi- 
ment seems to have been successful, there appears to have been nothing 
more done with it. 

Ao American of considerable distinction, Nathan Read, patented a 
steam-carriage, 1790. 

In 1804 Oliver Evans completed a flat-bottomed boat to be used at the 
Philadelphia docks, and, mounting it upon wheels, drew it by its own 
steam-engine to the river-bank. Launching the craft, he propelled it down 
the river, using its steam-engine to drive its paddle-wheels. Evans’s 
‘* oructor amphibols,” as he named the machine, was the first road-locomo- 
tive that we find described after Cugnot’s time. Evans asserted that carri- 
ages propelled by steam would soon be in common use; and offered a 
wager of $300 that he could build a ‘‘steam wagon” that should excel in 
speed the swiftest horse that could be matched against it. 

Trevithick and Vivian built a locomotive-engine in 1804 (Fig. 11) for 
the railway at Merthyr-Tydvil, in South Wales, which was quite successful, 
although sometimes giving trouble by slipping its wheels. ‘This engine had 
one steam-cylinder 434” diameter, and carried 40 pounds steam. 

Colonel John Stevens, of Hoboken, was undoubtedly the greatest 
engineer and naval architect living at the beginning of the present century. 
Without having made any one superlatively great improvement in the 
mechanism of the steam-engine, like that which gave Watt his fame; with- 
out having the honor of being the first to propose navigation by steam, or 
steam transportation on land, he exhibited a far better knowledge of the 
science and of the art of engineering than any man of his time, and he 
entertained and urged more advanced opinions and more statesmanlike 

views, in relation to the 
economical importance of 
the improvement of the 
steam-engine, both on 
land and water, than seem 
to have been attributable 
to any other leading engi- 
neer of that time. 

In 1812 he published 

a pamphlet embodying 
‘* Documents tending to 
prove the Superior Ad- 
vantages of Railways and 
Steam-carriages over Ca- 
nal Navigation.” At this 
time the only working 
locomotive in the world 
was that of Trevithick 
and Vivian, at Merthyr- 
Tydvil, and the railtroad 
itself had not grown be- 
4yond the old wooden 
+ tram-roads of the collier- 
ies. Yet Colonel Stevens 
says in this paper: ‘I 
can see nothing to hiader a steam-carriage moving on its ways with a velo- 
city of one hundred miles an hour ’’—adding in a footnote: ‘‘ This aston- 
ishing velocity is considered here merely possible. It is probable that it 
may not, in practice, be convenient to exceed twenty or thirty miles per 
hour, Actual experiments can only determine this matter, and I should 
not be surprised at seeing steam-carriages propelled at the rate of forty or 
fifty miles an hour.” 

He proposed rails of timber, protected when necessary by iron plates, 
or to be made wholly of iron. The car-wheels were to be of cast iron, with 
inside flanges to keep them on the track. The steam-engine was to be 
driven by steam of fifty pounds pressure and to be non-condensing. 

He gives 500 to 1,000 pounds as the maximum weight to be placed on 
each wheel, shows that the trains—or “suites of carriages,” as he calls 
them—will make their journeys ‘‘ with as much certainty and celerity in 
the darkest night as in the light of day,” shows that the grades of proposed 
roads would offer but little resistance, and places the whole subject before 
public with accuracy of statement and evident appreciation of its true 
value. 

In 1814 George Stephenson, to whom is generally accorded the honor 
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FIG, 11.—TREVITHICK’S LOCOMOTIVE, 1804. 
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of having first made the locomotive-engine a success, built his first engine 
at Killingworth, England. 

In 1815 he applied the blast-pipe in the chimney, by which the puff of 
the exhaust steam is made useful in intensifying the draught, and applied 
it successfully to his second locomotive, here seen in section (Fig. 12). 
This is the essential characteristic of the locomotive-engine. In 1815, 
therefore, the modern locomotive steam-engine came into existence, for it 
is this invention of the blast-pipe that gives it its life, and it is the mechan- 
ical adaptation of this and of the other organs of the steam-engine to loco- 
motion that gives George Stephenson his greatest claim to distinction. 

In 1825 the Stockton and Darlington Railroad was opened, and one 
of Stevenson’s locomotives, in which he employed his ‘‘ steam-blast,” was 
successfully used, drawing passenger as well as coal trains. Stephenson 
had at this time become engineer of the road. The time required to travel 
the distance of twelve miles was two hours, 

One of the most important and interesting occasions in the history of 
the application of the non-condensing steam-engine to railroads, as well as 
in the life of Stephenson, was the opening of the Liverpool and Manches- 
ter Railroad in the year 1829. When this road was built, it was determined, 
after long and earnest discussion, to try whether locomotive-engines might 





FIG. 12.—STEV&NSON’S LOCOMOTIVE, 1815. 


Fic. 13.—THE ROCKET, 1829. 


not be used to the exclusion of horses, and a prize of £500 was offered for 
the best that should be presented at a date which was finally settled at the 
6th of October, 1829. Four engines competed, and the ‘‘ Rocket,” built 
by Stephenson, received the prize. 

This engine (Fig. 13) weighed four and one-fourth tons, with its supply 
of water. Its boiler was of the fire-tubular type, a form that had grown 
into shape in the hands of several inventors, and was three feet in diameter, 
six feet long, with twenty-five three-inch tubes, extending from end to end 
of the boiler. The steam-blast was carefully adjusted by experiment, to 
give the best effect. Steam pressure was carried at fifty pounds per square 
inch. 
The average speed of the Rocket on its trial was fifteen miles per 
hour, and its maximum was nearly double that, twenty-nine miles an hour; 
and afterward, running alone, it reached a speed of thirty-five miles. 

In America the locomotive was set at regular work on railroads, for 
the first time, on the 8th of August, 1829. This first locomotive was built 
by Foster, Rastrick & Co., at Stourbridge, England, and was purchased by 
Mr. Horatio Allen for the Delaware & Hudson Canal Co.’s road from Car- 
bondale to Honesdale, Pennsylvania. 

It was at about this time (1831) that Mr. Horatio Allen introduced the 
first eight-wheeled locomotives ever built, and gave them a form which was 
the prototype of a recently-built locomotive which has been brought out in 
Great Britain. In this year, also, an engine, the De Witt Clinton, was 
built for John B. Jervis of the Mohawk and Hudson Railroad. At about 
the time of the opening of the early railroads, the introduction of steam- 
carriages on the common highway had become a favorite idea with 
engineers. | 

In December, 1833, about twenty steam-carriages and traction road- 
engines were running or were in course of construction in and near London. 

In our own country the roughness of roads discouraged inventors, and 
in Great Britain, even, the successful introduction of road-locomotives, | 
which seemed at one time almost an accomplished fact, finally met with so 
many obstacles that even Hancock and Gurney, the most ingenious, per- | 
sistent, and successful of constructors, gave up in despair. Hostile legisla- 
tion procured by opposing interests, and possibly also the rapid progress of 
steam-locomotion on railroads, caused this result. 

The steam-blast of Hackworth, the tubular boiler of Seguin, and the 
link-motion of Stephenson constitute the essential features of the modern 
locomotive-engine. Locomotives have gradually and steadily increased in 
size and power from the date of their introduction. The Rocket, which | 
first proved conclusively, in 1829, the value of steam-locomotion, weighed 
4% tons, In 1835 Robert Stephenson, who had coustructed it with his 
father, writing to Robert L. Stevens, said that he was making his engines 
heavier and heavier, and that the engine of which he enclosed a sketch 
weighed: nine tons, and could draw ‘‘1oo tons at the rate of sixteen miles 
an hour, on a level.” Locomotives are now built weighing seventy tons, 
and even one hundred, and powerful enough to draw more than 2,000 tons 
at a speed of twenty miles an hour. The modern locomotive consists of a. 
boiler, mounted upon a strong light frame of forged iron, by which it is 
connected with the wheels. The largest engine yet constructed in the 
United States is said to have a weight of about 200,000 pounds, which is 
carried on twelve driving wheels. A locomotive has two steam-cylinders, 
either side by side within the frame, and immediately beneath the forward 
end of the boiler, or on each side and exterior to the frame. The engines 
are non-condensing and of the simplest possible construction. The whole 
machine is carried upon strong but flexible steel springs. The steam pres- 
sure is usually more than a hundred pounds. The pulling-power is gener- 
ally about one-fifth the weight under most favorable conditions, but becomes 
as low as one-tenth on wet rails. The fuel employed is wood in new coun- 
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tries, coke in bitumin0us-coal districts, and anthracite coal in the eastern | ‘‘A. D. J.” got any satisfaction out of his engine at all, for the following 


part of the United States. The general arrangement and the proportions 
of locomotives differ somewhat in different localities, as will be seen later. 

The common three-ported slide-valve was invented by Murdoch, 

while with Watt, about 1799. This valve, driven by a system of single 
loose eccentrics and stops, for either forward or backward gear, was adopted 
by Stephenson and others, and probably by some of the first builders of the 
marine engine, as well as on the locomotive, as early as or earlier than 
1820. At about this latter date the heart-shaped cam and its frame came 
into temporary use, to be superseded in 1840 0r 1842 by the so-called 
Stephenson link. The two eccentrics, for forward and backward motion, 
with their hooks and the wedge-motion, were also in use during this period, 
the hooks being the favorite arrangement, towards its close, on locomotives. 
The link continues in use as, on the whole, the most satisfactory gear, 
although, since 1855-60, many modifications and the later class of ‘‘ radial ” 
gears have been brought into competition with it. 

After their introduction, the growth of railroads and the use of loco- 
motives extended in the United States and in Europe with great rapidity. 
The first railroad in the United States was built near Quincy, Mass., in 
1826. In 1850 there were about 7oo miles in operation; in 1860 there 
were over 30,000, and in 1890 about 160,000 miles of completed road in 
the United States; and the rate of increase has risen in 1873 to above 7,000 
miles per year, as a maximum, and the consumption of rails for renewal 
alone amounts to probably a million tons per year.—[From ‘‘A Manual of 
the Steam Engine,” by R. H. Thurston: J. Wiley & Sons, New York. 


terete’ YoMena. 
The Four Tanks. 
RBDITOR SCIENTIFIC MACHINIST : 

Answer to question 409 ‘‘ W. M, B.,” Pratt, Minn., under the heading 
of ‘‘ Questions and Answers,” in August 1 issue of the SCIENTIFIC MACHIN- 
Ist, does not appear satisfactory to my understanding of the hydraulic 
effect of water in a vessel. 

The bottom area of all water-containing vessels must sustain a pressure 
per square inch equal to the extreme elevation of their water contents, 
regardless of quantity, water being susceptible of a flowing or distributing 
effect. Consequently, contraction of the top diameter, while it might 
diminish the quantity of water, would not lessen the effective pressure 
upon the bottom surface, or vice versa. Widening the top would in- 
crease the volume of water but not the elevation nor affect the bottom 
pressure, the inverted cone sustaining the surplus. 

A perpendicular tube attached to the bottom of either vessel would 
unquestionably represent an equal flow. J.C. B. 

[We stated in substance that the pressure was the same on the bottom 
of all only over an area equal to the area of the top of the vessel having 
the smallest top, which, we believe, is correct. | 





The Four Tanks—The Two Boilers. 
RBDITOR SCIENTIFIC MACHINIST: 

I claim you are in error in your answer to question 409, ‘‘ W. M. B.,” 
(issue of August 1st, ’92), when you state ‘‘that the pressure is not equal 
in all parts of the bottom, nor is there the same total pressure in all of 
them.” The pressure (per square inch of area on the bottom) is equal in 
all parts of the bottom, and the total pressure the same on the bottom of 
each tank. 

The pressure of water on a square inch, is equal to the height in feet, 
multiplied by .434 pounds regardless of the form or diameter of the col- 
umn of water above. In the tanks in question (24” diameter by 10 feet 
high) you will get 4.34 pounds pressure per square inch, or a total on each 
bottom of 1963.37 pounds. [If there was a perpendicular column of 
water 10 feet hign over each square inch of the bottom of 24” diameter, 
in all the tanks, Mr. Boetcher’s proposition would be correct, but there is 
not, so he is in ee 

In regard to question No. 378, ‘:A. D. J.,” (in issue of June 15th), will 
say that, in my judgment, A. M. Glidden has given the only true remedy 
for the trouble with ‘‘A. D. J.’s” two boilers, and will add, that if both feed- 
water and steam connections are of ample size, and he keeps the water in 
the boilers clean, I guarantee he will have no further trouble with them. 

Raising the engine up about five feet, as suggested by A. D. J., will 


not keep the water from going to the engine, with the boiler setting he has | 


inuse. The engine being above or below the boiler, has nothing to do 
with water going to engine. If water once gets into boiler end of steam 
pipe, the current of steam will carry it to the engine, no matter what the 
position of the engine is, unless the steam pipe is unreasonably large, or is 
trapped. Cuas. BOETCHER. 





‘A. D. J.’s’’ Boilers Again. 

EDITOR SCIBNIIFIC MACHINIST : 

I read with much interest Frank Wilcox’s letter about ‘‘A. D. J.’s” 
twe boilers. He seems to think something is ‘‘all wrong,” and so do I. 
First, referring to ‘‘A. D. J.’s” manner of remedy, viz.: ‘‘ make small 
boiler steam as fast as large one,” it appears to me that, if these boilers are 
working at fair capacity, and small one is ‘‘pushed” to steam as fast as 
large one it would be sufficient cause for trouble with a properly set battery 
and much worse in this case, but ‘‘ how are we to know when small boiler 
is doing this?” 

But as to the trouble, which seems very clear to me, if small boiler is 
18” lower than large one, it is a wonder to me that we have not heard from 
‘‘A. D. J.” some time before this; in fact, it is a surprise to me that 


reason: Supposing small boiler to contain 32” or to be % full of water 
(which is generally sufficient, not- knowing height of flues), this would 
allow only 32”—18—=14” of water for large boiler, which is a great defici- 
ency. On the other hand, if large boiler has sufficient supply the small 
one will have too much. Asa remedy I think ‘‘F. W.” is getting close, 
and I would put the tubes of both boilers on a level with each other, soI do 
not think it necessary to alter the engine-bed. I think we ought to hear 
from ‘‘A. D. J.” again. If I have erred in the above, will gladly accept 
correction. V. M. 





‘‘A. D. J.’’ to Frank Wilcox. 
EDITOR SCIENTIFIC MACHINIST: 

I notice some comment has been made on a question written to the 
MACHINIST by me. Frank Wilcox calls it water running down hill, but I 
do not. In the first place, the boilers are not connected in the manner he 
says. Neither did I claim they were, nor did I say I enlarged the steam 
pipe. I said the boilers were connected at bottom with two separate blow- 
offs, and that each boiler feeds independently of the other, and they are 
connected at the top with a 3” pipe, running from one to the other, anda 
tee in center between the two to connect to the engine. The top of both 
domes are on a level, and they both feed into blow-off. Now, let Mr. 
Wilcox tell how to stop the water from going from big to little boiler. I 
have stopped it without tearing down and building up again, and fixed it 
in half a day and no water now goes to the little boiler, unless fed there by 
injector. Let us hear from Wilcox again. Then, I will tell our brother 
how I fixed up. 

Now, I would like to have Mr. Wilcox tell me how to set my valves to 
get the best results from the engine. The engine is 12”x24” steam chest, 
set on top of cylinder, eccentric connects with valve stem with rock shaft, 
with two rocker arms, one on outside of engine for rod connections, the 
other on center of shaft for valve stem, with 2 valves, either one of which 
is large enough for any common slide valve engine. When I took charge 
of the same, two years ago, there was a 212” exhaust pipe and I enlarged 
to4”. The engine runs 165 revolutions a minute, with 85 ibs. boiler 
pressure to the square inch. There was so great a pressure on the valves 
that the rod could scarcely drive them. Now, at what point of stroke 
should it cut off, and how much lead do I want to give, and at what 
point ofstroke ? Please answer me this question through the ScrENTIFIC 
MACHINIST. A. D. JoELs, Ishpeming. 

[Mr. Joels question, No. 378, says, ‘‘ the little boiler is 18” lower than 
the large one.” Was it an error of the editor >—ED. | 


The Umbria’s Fast Voyage. 

The steamship Umbria of the Cunard line was signaled off Sandy 
Hook at 7:28 on Aug. 6, thus completing her trans-Atlantic voyage in 5 
days, 22 hours and 5 minutes. The Umbria passed Daunt’s rock at 1:30 
on July 21. The best previous run made by a Cunarder, the Etruria, was 
in September, 1889, when the trip was made in 6 day, 1 hour, and so 
minutes. The best previous trip of the Umbria was in January, this year, 
when she crossed the deep in 6 days 2 hours and 5 minutes. 


A Sun-Wound Clock. 

A Brussels clockmaker has invented a clock which is wound up by the 
sun, and requires no other attention than being placed near a window into 
which the sun shines. A shaft exposed to the solar rays causes an up- 
draught of air, which sets the fan in motion. The fan actuates mechanism 
which raises the weight of the clock until it reaches the top, and then puts 
a brake on the fan till the weight has gone down a little, when the fan is 
again liberated and proceeds to act as before. 


THE Wheeling Iron & Steel Co., a big combine composed of the Bel- 
mont, Benwood and Top Hill companies of Wheeling, has organized by 
the election of Russell Hubbard president, J. D. DuBoise secretary, The 
combined concern will have a capital of over $3,000,000, and will be the 
largest iron and steel concern, after the Carnegie’s, in the Ohio valley. 
The combine will begin the operation of all three of the plants at once. 


Bo!Ler explosions have not been as numerous lately as they were earlier 
in the year. But who knows but before this gets on the press the most de- 
structive and lamentable one of the year may take place. 


Tue World’s Fair should close on Sunday. There are no reasons de- 
serving of serious consideration why it should remain open on that day. 


So great has been the development of the petroleum fields in Peru 
that pipe-lines have been run from the main weils to the coast. The 
opinion is expressed that the Peruvian field will soon be able to supply the 
demand of all the west coast of South America. 


THE patent on the Thompson indicator expires Aug. 31st next, having 
been granted in 1873. 


Choice of Two Trains, 


To Niagara Falls via Nickel Plate, on Tuesday, August 16th. Low rates and 
long limit. See Nickel Plate Agents. 


Niagara Falls, Toronto and Thousand Islands, 
Via Nickel Plate, Tuesday, August 16th. Choice of two trains. See bills. 


Reduced Rates. 
Te the West via the Nickel Plate. 


SCIENTIFIC MACHINIST, 





STEAM PUMPS.—IV. 





BY J. C. SMITH, M. E. 


As the duplex pump is the one which is in most popular use, it deserves 
more attention than any other class of pumping machinery, and it will be 
the aim of the author to dwell upon it more thoroughly than was done 
upon the classes previously described. 

The accompanying cut is a longitudinal section of an entire duplex 
pump, showing the steam cylinder, packing boxes and water cylinder in 
section. The explanation of the double ported steam cylinder was given 
in our last article, in which it was explained how the presence of the 
exhaust steam acted as a cushion between the exhaust port 4 and the live 
steam port a. 

Very often the compression betweem the ports a and 4 is too great, 
and, owing to this excessive compression, the pump falls shorts in making 
its stroke. . 

To overcome this defect, controlling valves are put in the cylinder 
with stems projecting out just below the steam chest, thus enabling the 
engineer to operate the valves by means of a wrench, or by means of hand 
wheels which are often put on the stems. 

These valves are set in a passage communicating with the ports ¢ and 
6, and so set as to close or open this passage at will, by the operation of 
these controlling valves. 

By a little study, the use of these controlling valves will be readily 
understood. When the pump is working short in its stroke, opening these 
controlling valves allows the steam under compression between the ports a2 
and 4 to escape through the connecting passage into the exhaust port 2. 
This reduces the pressure of the compressed steam, and enables the live 
steam on the opposi‘e side of the piston to move the piston farther along 
toward the end of its stroke. Very often in starting the pump without a 
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load, the controlling valves being open, the pistons move so far along in 
their stroke as to strike the heads of the cylinders. 

By closing the controlling valves, the resistance due to compression is 
increased, and the pistons are thus prevented from striking the cylinder 
heads. 

A great variation in the length of the stroke may be obtained by the 
use of these controlling valves, the writer having seeri as much difference 
as 4” in a pump of 12” stroke. 

To those who are unaccustomed to caring for duplex pumps, these 
controlling valves are a source of study, and it is hoped that this explana- 
tion will serve to make their use more readily understood. The cut shows 
the section of the water cylinder, with water piston B attached to the other 
extremity of the piston rod, and working in the liner A, while the section 
and discharge valves are below and above the water piston respectively. 

By the reciprocating motion of the water piston B in the liner A, the 
liquid to be moved is drawn into the pump through the suction pipe con- 
nected to the pump at D, and drawn through the suction valves @ and 
forced by the return motion of the water piston B, through the discharge 
valves ¢, out of the pump into the discharge pipe connected at E. The air 
chamber F is set so as to be in direct connection with the discharge pipe; 
its object being to give an even pressure to the water discharged by the 

ump. 

: By studying the action of the duplex pump, it will be seen that one 
side starts before the other has come to rest; therefore, a greater volume 
of water is forced through the discharge pipe at E. This increased volume 
flowing through the discharge pipe must necessarily increase the pressure 
in the pipe; and, on account of the incompressibility of the liquid, this 
increase of pressure would be accompanied by a blow in the pipe, which is 
well known as the water hammer. 

To overcome this disagreeable noise, and to keep a more even press- 
ure in the discharge pipe E, the air chamber F is put in communication 
with the discharge main. It contains a column of air from the surface of 
the water to the top of the chamber; and, when this sudden increase of 
volume and pressure takes place, the confined air is compressed into a 
smaller space, while the pressure of the air increases. When one side of 
the pump has come to rest, the volume of the water discharged is decreased, 
and the compressed air forces the water accumulated in the air chamber 
into the discharge main, thus equalizing the flow of the water through the 
discharge main, and, therefore, maintaining a more uniform pressure in 
the discharge main. 


As the confined air in the chamber F acts as a cushion for the pulsa- 
tions of the water being discharged from the pump, the water hammer or 
thump on the pipe is thus overcome. 

In high and long lifts, an air chamber called a ‘‘ vacuum chamber ”’ is 
also put in communication with the suction pipe, for the purpose of keeping 
the flow of the water to the pumps more regular. 

The water piston B, in this case, is made with a follower head, which 
can be removed at will by taking off the head ¢, and taking out the follower 


bolts ; in fact, this is the way in which the piston is packed. The follower | 
head is taken off, and the packing, which for cold water and other liquids _ 


that do not act upon it, is ordinary square rubber packing is pulled out, 
and new packing, cut to the proper length, put in, the follower head being 
then replaced. Often the piston is so designed as to be adjustable, and for 
pumps which have to lift the water to any extreme height, it is commend- 
able, as the packing, when it becomes worn, can be set out against the wall 
of the liner thus insuring a good lift in the suction. 

Pumps of any considerable size should be made with the liner A, in 
which the piston B moves, removable, as it is a source of much inconveni- 
ence, when the liner has become worn, to disconnect the water cylinder 
and send it to the works to be re-bored; while, with a removable liner, a 
duplicate can be readily obtained ; the only stoppage of the pump being 
through the time taken to change the liner. 

he pump as shown is designed to pump a liquid free from grit or any 
thing that would tend to work in between the piston and liner and cut it. 
In pumping a liquid, carrying grit or dirt in suspension, a plunger pump 
should be used, In this case the plunger is much longer than the liner in 
which it works, and the liquid is forced through the pump into the main 
by reason of the displacement caused by the advancing plunger, for, as the 
plunger advances into that chamber of the cylinder which is filled with 
water, so much of the water is forced out as is taken up by the body of the 
plunger. 

Plunger pumps are divided into inside and outside packed plunger 
pumps. In the former, the plunger is enclosed in the body of the water 
cylinder entirely, and works in a liner fastened in the center wall of the 
cylinder. 

Outside packed plunger pumps are so designed as to have a plunger 
working in each end of the water cylinder through suitable packing boxes, 
and connected together by yokes and stretcher rods, so that they move 
together to make the pump double acting. 

Inside packed plunger pumps are used in such service as requires but 
little pressure; but for service in deep mines, pipe lines, etc., where 
extraordinary pressure is required, the outside packed plunger pump is 
used. By the use of the latter the body of the water cylinder is much 
reduced in size, being brought down to a diameter but very little greater 
than that of the plunger. 

The advantage of this is obvious; for, with a water cylinder of large 


dimensions, required to work against a heavy pressure, a large amount of © 


area is exposed to the heavy pressure; this would require an extremely 
heavy water cylinder to withstand the enormous pressure upon its walls; 
but, when the cylinder is reduced in size and made to assume a circular 
form as much as possible, a reasonable thickness is then sufficient to stand 
the strain upon it. 

The valves of the water cylinder are by no means unimportant, and 
should be given a great deal of attention. In the cut they are shown as d@ 
@ being the suction valves, and ¢ ¢ the discharge valves. By a study of the 
figure, their action will be comprehended. As the piston B moves from 
one end of the stroke to the other, the suction valve d is lifted by means 
of a vacuum above it, formed by the action of the receding piston B, and 
the water flows in filling that chamber of the cylinder; as the other cham- 
ber is filled with water, the advancing piston exerts a pressure, closing the 
other suction valve d and lifting the discharge valve ¢, and forces the water 
through the upper chamber into the discharge main at E. 

When the end of the stroke is reached, the discharge valve ¢ is closed 
by the pressure above it, the direction of motion of the piston reversed, 
and the same operation repeated. Valves for ordinary use and pressure 
are usually made of a rubber disc, working on a stem which is screwed 
into brass seat with sector-shaped orifices, and which is secured in the body 
of the pump. 

The valves are usually held to their seats by means of a conical spring 
or weight upon them, For pumping hot water or any liquid which acts 
upon rubber, or for pumping against heavy pressures, brass valves are 
generally used, and are ground to their seats to insure a tight joint. 

By studying the action of the valves, it will be seen that, at the com- 
pletion of each stroke, there is a rise and fall of the valve from which no 
useful effect is obtained in the discharge and filling of the pump barrel ; 
this is called the ‘‘slip” of the valves, and, in pumps with much valve 
area, amounts to a great deal. 

In computing the capacity of pumps of large dimensions, it is always 
taken into consideration, and usually rated at about 2 per cent. 

A serious fault often arises in valve seats, and especially in those used 
for hot liquids on account of the difference in the ratio of expansion between 
brass (the seat) and cast iron (the body of the pump); they gradually work 
loose, and become a source of annoyance; to overcome this, the seats 
should be screwed into the body of the cylinder, or riveted over under- 
neath to prevent their coming out. 


Rare Opportunities. 

The Queen & Crescent Route will place Excursion Tickets on sale to 
Texas and Arkansas, aleo Indian Territory, at greatly reduced rates, on Au- 
gust 30, September 27th, and October 25th. Good for return 20 days from date 
of sale. For rates, maps and further information, call on Agents of the Q. & 
Cc. ea or agent at your station, or address D. G. Edwards, G. P. A., Cincin- 
nati, O. 


Reduction in Chautauqua Lake Rates. 


The Nickel Plate will offer special rates to Chautauqua Lake. Do not let 
the season pass without visiting this queen of resorts. 
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LECTURES BY THE OLD MAN. 





Mr. Technic, ourten cubs have decided to learn all they can of the 
elementary principles that combine in the make-up of a draftsman, and I 
have arranged with the firm to purchase ten sets of suitable instruments 
and the necessary paraphernalia requisite for their instruction. We will 
hold meetings one night of each week in this drawing room, and I will 
come round also whatever night is decided upon. Our plan is to devote 
the first six or eight evenings to gaining a comprehensive knowledge, use 
and care of the instruments. Then, putting a blackboard about four by 
six feet on that wall, we will have them study Inventional Geometry (the 
book only costing 35 cents, each one will have one), and have them work 
out and demonstrate on the board how to bisect, erect and project lines 
and formations, thus leading them gradually into the use of sines, cosines, 
tangents, chords, etc., without scaring them to death or having them hold- 
ing you and I in holy reverence every time they come in contact with us. 

In fact, interest them enough in trigonometry and geometry so they 
will desire future knowledge without having it clubbed intothem. Simple, 
rude sketches of things about the shop will be their lessons to make draw- 
ings from, which will be made at their homes and submitted to us class 
nights for criticism and corrected instruction. 

I also thought you and your two assistants might take a hand in the 
‘* noble and glorious work,”’ and alternately devote an evening each week 
in their assistance as instructors, How does the idea strike you? You 
‘*never heard of it being tried that way? It is out of the usual course?” 
Of course it is. Hang arut; I hate them. But it will prove interesting 
and I think they will learn twice as fast, besides itis throwing them on 
their own resources and brain fertility. When my physician makes my 
medicine interestingly sweet and palatable, I am interested accordingly, 
but if it is the same old dose, I carelessly toss it out doors and try to forget 
that I owe him anything. 

When the Irishman, working bare-headed in the broiling hot sun, was 
told that he would roast his brains, he replied, ‘‘If I possessed any 
brains I would not be working here.” See? Create brains in the cubs. 

‘¢ What is to be gained by it?’”’ Why, if nothing else we have made 
more intelligent workmen, with clearer conceptions of what is to be done 
to the piece of material placed in their hands. We save the time of 
the foreman now given to explanations of the drawings. We save the time 
now used by the workman to ponder over and study drawings, for with 
keener perceptions and quickened brain power he will comprehend what 
is required of him and do it. Having a personal knowlege of the head- 
ache, worry and trouble required to design and execute the plans from 
which he develops the machine, he will cease to sneer at ‘‘ those dudes 
with the soft snap in the drawing room,” and be more in sympathy with 
them. The draftsman knowing that the man at the bench or machine 
possesses also his knowledge, will be more in harmony toward him, and 
the present barriers between the shop and the drawing room will be leveled. 
There will be less liability for errors creeping into the work, and the firm’s 
dividends will be greater without wholesale chopping down of wages. We 
will make better workmen, make a better firm, and have the satisfaction of 
knowing that we have donea little toward making the world better. 

To carry out the plan means that some social evening recreations may 
occasionally have to be canceled but, in the end, I think the results will 
fully recompense any little inconveniences we may suffer. Well, just think 
the matter over and let me know what you think of it, and if I may count 
on your assistance. Good morning. THE OLD Man. 


THE GLOBE AUTOMATIC INJECTOR. 





This injector, illustrated here, is a simple, reliable and economical 
boiler feeder, equally adapted to all classes of boilers, and working satis- 
factorily under all conditions of high or low pressure, lifting water, or tak- 
ing its supply from tank or city pressure. They have no handles to work, 
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or moving parts about them ; being started and regulated simply by com- 
mon globe valves on the steam and water pipes. 

They are very strong and hard to ‘‘ break,” while working, and where 
the water from any cause is temporarily interrupted, the injector, by its 
automatic action, instantly restarts as soon as the supply has been restored, 
without the help of the engineer. 

The globe injector has the peculiar merit, it is claimed, of uot being 
affected by overheating, it being impossible for the suction pipe to get 
heated. It has a remarkable range between its maximum and minimum 
delivery of water, which is governed entirely by ‘‘throttling’’ its water 


supply. 


Any one can take it apart in a few moments with a common wrench 
and clean and replace parts without trouble. 

For full particulars, address, The J. H. McLain Co., 1o S. Water 
street, Cleveland, O. 


Rubber Tires for Carriages. - 


The success of rubber tires on bicycles has frequently led to attempts 
to increase the comfort of buggy and carriage riding by fixing tires on to the 
wheels, but in the majority of instances the attempt was not a success, as 
the tire either came off or wore out in a very short space of time. Since, 
however, pneumatic tires have displaced the solid ones on bicycles, the at- 
tempt is being renewed, and buggies and other vehicles are likely to be seen 
on the boulevards in large numbers before long as noiseless and free trom 
vibration as bicycles. Carriage builders believe there is an immense 
amount of money to be made out of vehicles with rubber tires on the wheels, 
and they are likely to keep on experimenting until they finally succeed in 
producing the desired article.—[Globe Democrat. 


Wrought Iron versus Steel Tubes for Boilers. 


Mr. A. Blechynden of Barrow-in- Furness, England, has published an 
account of some very interesting experiments which he undertook with a 
view to ascertaining the relative excellence of wrought iron and steel in 
the manufacture of non-leaking boiler tubes. He used tubes of Siemens- 
Martin steel and Scotch BB brand of wrought iron in his experiments. 
The general result was that after successive heatings in a furnace and cool- 
ing on water the iron tubes were found to have contracted less than the 
steel tubes and that the steel tubes were much looser in their sockets than 
the iron tubes. His argument is, therefore, that wrought iron is more suit- 
able for boiler tubes than steel, especially in high pressure boilers. — 
[Marine Review. 


A New York firm have rented a phonograph, the object of which is to 
give playwrights who insist upon reading their plays a chance to do so. 
The dramatists are sent up to the top floor, the doors are locked and they 
are allowed to talk into the funnel as long as the funnel will stand it. Then, 
at their leisure, the firm send out for perfectos and let the phonograph tell 
its story. 


THE Simens & Halske Co., of Frankfort-on-the-Main, Germany, 
manufacturers of electrical apparatus, will establish a large branch in Chi- 
cago, for the manufacture of their specialties. The Lodge & Davis Ma- 
chine Tool Co., Chicago, have sold the American branch a large assort- 
ment of engine lathes, radial drills, etc. 


Grand Excursion to Chicago via Nickel Plate. 


The German Warriors will run their fifth annual excursion to Chicago, 
August 20th. Special train leaves Cleveland 9 Pp M, Pearl street 9:10, Burton 
street 9:15, Lorain street 9:20, Detroit street 9:30 P.M. Tickets good seven days. 
For sleeping car berths apply to Browne & Tnompson, Agents, 224 Bank street 
or Depots. Tickets for sale by Peter Lindenau. Pelton & Starkweather ; H. 
Tielke, 873 Lorain; C. Schmidt, 624 Lorain; J. Krach, 992 Sheriff; the Sava- 
rian, Champlain a: d Ontario; W. Peters, 1031 Woodland; C. Asbeck, 627 St. 
Clair; M. Holhifeldt, 570 Oatario, and committeemen at depots. 


Chautauqua Lake 
Is acknowledged by all to be one of the most delightful places where the 
warm summer months can be spent, and the Nickel Plate is affording its 
patrons every opportunity which can be desired for visiting this charmin 
she ei 4 They have instructed their Agents to sell excursion tickets at speci 
reduced rates. 


Cool Shade, 


Can be found at Vermillion, O., and those who wish to attend the Camp Meet- 
ing at that place during July and August can procure excursion tickets via the 
Nickel Plate from June 21st te August 23rd at special rates. 


German Warriors. 


Special train with sleepers to Chicago via Nickel Plate, Saturday, Aug. 
20th. $6 round trip. Tickets good seven days. Train leaves 9 P. M. 


i. O. O. F. and Nickel Plate. . 


Tenth Annual Niagara Falls Excursion Combined runs August 16th. En- 
quire of Nickel Plate Agents. 


Great Reduction In Rates. 


To Denver, Col., Helena, Mont, Ogden and Salt Lake City, Utah. Ask 
Nickel Plate Agents. 


A Visit To The West. 


Could not be made at a better time than now. Ask Nickel Plate Agents 
for rates. 


I. O. O. F. and Nickel Plate Combined Excursion August 16th. Tenth 
Annual Niagara Falls Outing. ChautanquaFree. Toronto, $1 extra. Liberal 
rei een eve to visit friends granted on return trip at any point on the 
Nickel Plate. 


CHAUTAUQUA Excursion Free; Toronto Excursion $1 extra. These side 
trips are arranged for the Nickel Plate Tenth Annual and I. O. O. F. Nia- 
gara Falls Excursion of August 16th. Enquire of Nickel Plate Agents. 





I O. O. F. and roth Annual Niagara Falle Excursion via Nickel Plate, 
August 16th. Enquire of Nickel Plate Agents. 


Go with the German Warriors to Chicago, Saturday, Aug. 20th. 
trip. Train leaves Cleveland 9g P. M. 


$6 round 


CHICAGO excursion. German Warriors. Aug. 20th. Train leaves Nickel 
Plate depot 9 P. M. 


IZ 


SCIENTIFIC MACHINIST. 








(Readers are invited to use this department. All questions on mechanical and 
scientific subjects of a practical nature and of general interest will receive attention. The 
writer must give his name in full, but nothing that may identify him will be published with 
a question if he requests his name withheld. It will give the editor pleasure to assist through 
this column, all readers, if possible, and he cordially solicits practical queries.) 

(413.) J. E. D., Bethlehem, Ia., writes: ‘‘Where can I get fire- 
brick or fire-clay suitable to line the combustion chamber of a traction 
engine boiler?” 4.—Write to the manufacturers of the boiler. If you 
do not know where they are, write to the Aultman & Taylor Machinery 
Co., Mansfield, O. 


(414.) Garfield Injector Co., Wadsworth, O., write: 1. *‘Is it prac- 
tical to heat with the exhaust steam of a 10 H. P. engine carrying 80 
pounds pressure on the boiler, 4 room 40’x28’xg’? 2. How many cubic 
feet of air will one square foot of steam pipe surface heat? 3. Will it be 
necessary to have a pressure valve at farther end of heaters to hold the 
exhaust steam back? 4. Will the back pressure be sufficiently more to 
compel us to fire heavier? 5. In case exhaust steam would not be suffici- 
ent for coldest days, could live steam be turned on in some pipes with 
exhaust steam ?”’ .4.—1. This is hard to determine without more definite 
information as to evaporation performed by the boiler. We should think 
that it could be done if there is not more than from two to three pounds 
back pressure, but you will probably have no heat to spare at best. 2. 
One square foot of pipe surface will heat about 300 cubic feet of air from 
zero to 100° or 100 cubic feet from zeroto 150°. 3. No. Puta back 
pressure valve on the exhaust pipe, set at whatever back pressure you want 
on the engine. This will relieve the pipes when the exhaust steam is too 
great in quantity for them to carry off without an excess of back pressure. 
4. That depends on the number of feet of pipe and the number of curves 
in it that give resistance. If the pipes are put in properly it should not 
compel you to fire heavier than for the purpose of producing the power 
required. 5. If you wish to provide for the use of live steam when the 
exhaust steam may not be sufficient to heat your building, we would 
recommend you to arrange to use no exhaust steam when it will not do the 
work, and during this time to heat entirely with live steam. If you put 
live steam into the heating pipes with exhaust steam you will waste a great 
deal of steam, for your pipes for exhaust steam heating let the steam out 
when it has passed through them, while live steam is not used in this way. 








It is the object to use as little live steam as possible, or only sufficient to. 


do the work. But the exhaust steam is dead—you are through with it and 
must get rid of it all, so you simply convey it through the pipes and exhaust 
it from the end of the pipe system instead of exhausting it from the engine 
cylinder into the atmosphere. If you turned live steam into the exhaust 
steam heating pipe it would do no more than to pass once through the pipes 
and then be exhausted, losing a large percentage of its energy. In order 
to use the same pipes for both, put a valve on the end of the heating pipe 
where the steam is exhausted, and when you find that the exhaust steam 
will not heat the building and want to use live steam, just close this valve, 
leaving it open only enough to let off the drip water, and turn the live steam 
into the heating pipe,exhausting from engine through the back pressure valve, 
which should then be thrown open. When you think the exhaust steam 
will heat your building, shut off the live steam from the heating pipe, open 
the valve in the end of the heating pipe, and set your back pressure valve 
again at the number of pounds back pressure you want. 


(415.) W. T., Weston, Wis., writes: 1. ‘‘ Where can I geta 
hydraulic ram pump? 2. When a boiler is idle, is coal oil injurious ap- 
plied to the outside to keep it from rusting?” 4.—1. Write to the pump 
manufacturers and supply houses advertised in our columns. 2. Coal oil 
will oxidize and rust. Use linseed oil. 


(416.) A.D. J., Dexter Mine, Mich., writes: ‘‘ Please let me know 
through ‘‘Questions and Answers” how to attach a lubricator to steam 
pipe above throttle valve on compressor. It is attached now with steam 
pipe 4%” and 24” long, and delivery pipe 34”x6” long. Now, it will not 
form a drop and raise, but blows the oil right through. I do not know the 
name of the lubricator.” 4.—Possibly the valve in the supply pipe is 
opened too wide when the lubricator is started. The steam does not con- 
dense, probably from one of three causes: on account of there being too 
much of it supplied ; because there is not in the supply pipe surface suf- 
ficient for condensation, or owing to the extreme heat of the engine room. 
Try less steam, and if it does not work apply to the pipe waste soaked in 
cold water. If nothing else will stop it, put a coil supply pipe in to give 
more surface for condensation. It is attached all right, but don’t forget to 
close it when you shut down, for if you do your oil will be blown into the 
boiler. 


(417.) L. Reichhold, Oakland, Cal., writes: ‘‘ Please settle a dispute, 
A friend of mine argues that architectural drawing is called a profession 
and mechanical drawing atrade. I say whatever the one is the other is also. 
What are they called?” 4.—If one is not a profession the other is not. 
We think that the architectural drawing is more mechanical than mechan- 
ical drawing, the latter requiring more originality. - 


(418.) J. M. Fares, Pomeroy, O., asks: ‘‘Can you inform me 
where there is a good drawing school for machinists and engineers?” 4.— 
On the 15th page of the SciENTIFIC MacHINIsr will be found the adver- 
tisement of a school of mechanical drawing. 


(419.) H. P. B., U.S. S. Independence, Mare Island, Cal., writes: 
‘¢ Will you please inform me in your next issue of the SCIENTIFIC MACHIN- 
Ist, or by letter, how to find the circumference of any circle? I know that 
it is a fraction over three times the diameter. I have cut out circles from 


one inch in diameter to six inches in diameter and found out that the cir- 
cumference does not increase in proportion as the diameter increases in 
proportion—that is, by my measurements.”” .4.—Multiply the diameter by 
3.1416. Some use the fraction 22, which comes near to it. Ejithér your 
circles were defective or your measurements inaccurate, for the diameter 
and circumference must increase and diminish in exact proportion. 


BOILER SCALE PREVENTIVES. 





Let us consider the prevention and reduction of scale by the generally 
adopted plan of passing some chemical, either directly into the boiler, at the 
commencement of the week, or continuously along with the feed. The 
latter plan is to be preferred, wherever possible, particularly if the chemical 
and feed pass through the heater, the softening of the water when taking 
place, to a certain extent, outside the boiler, large quantities of the precip- 
tated salts remaining in the heater. The practice of adding to the boiler, 
at the commencement of the week, what is judged to be sufficient composi- 
tion for several days, is not to be recommended, causing, in the case of 
caustic compositions, the boiler to ‘‘ kick,” and also the fittings to be at- 
tacked and corroded by the alkali. This custom might be paralleled in or- 
dinary life by a man taking his breakfast, dinner, tea, and supper at a sit- 
ting. Such a practice would certainly save time and trouble. There are 
innumerable substances in the market as boiler compositions, the following 
being by no means a complete list of the substances which form the basis of 
these concoctions, or have been recommended for use: Causticsoda, soda 
ash, phosphate of soda, silicate of soda, tannate of soda, fluoride of sodium, 
chloride of ammonia, sulphite of soda, potatoes, starch, dextrine, molasses, 
sugar, tannic acid, barks, shumac, gelatin, etc. The above substances 
roughly fall into three divisions, according to the manner in which they act, 
as regards the prevention of scale: (1) Those substances which aim at 
precipitating the incrusting salts from the water in such a form that they 
may be blown out of the boiler by a judicious use of the blow-off cock. To 
this class belongs the inorganic compounds such as the salts of sodium. (2) 
Those substances which have a mechanical action, rather than a chemical 
one, preventing the precipitated incrusting salts from uniting into a hard 
mass. ‘To this class potatoes, dextrine, starch, etc., may be assigned. (3) 
Those substances which, when added to the water, increase the insolubility 
of the incrusting salts, and thus either entirely or partially prevent their 
deposition. To this elass may be assigned gelatin, and also sugar, which, 
with lime salts, forms soluble saccharate of lime. Of course these divisions 
are not hard and fast ones, for substances classed as merely mechanical no 
doubt react chemically as well, whilst the sugars and gelatin act mechan- 
ically in preventing the hardening of any deposit that may form. In prac- 
tice itis usual to mix the precipitating salts with some form of organic 
matter, no doubt in some cases with the twofold object of disguising the 
weakness of the solution, and also preventing the adhesion and cohesion of 
the precipitated salts, and where the organic matter is harmless such an 
addition for the latter purpose is decidedly to be recommended. 

Caustic soda or carbonate of soda along with some form of organic 
matter enters very largely into the majority of compositions on the market. 
The use of these substances with carbonate waters is not to be recom- 
mended, as the alkali, after doing its work, still remains in the water, and 
if allowed to become concentrated, causes priming, and also attacks the 
fittings, setting up a series of reactions to which allusion has already been 
made. Where sulphate of lime is also present in the water, in quantities 
in excess of the carbonate, then soda ash is no doubt a most useful com- 
position, as the carbonate of soda remaining in solution throws down insol- 
uble carbonate of soda going into solution. It is generally advisable to 
have organic matter present in the composition to mechanically prevent 
the precipitated carbonate from cohering and adhering. With acid waters, 
carbonate of soda gives excellent results when added in suitable propor- 
tions. Silicate of soda or soluble glass, is not infrequently used as an ant- 
incrustator, its action being the precipitation of the lime and magnesia as 
silicates. Paul states that in certain cases the precipate sets hard, but the 
use of organic matter along with it, would, I believe, effectually prevent 
this. Of course excess must be carefully guarded against. ‘Tannate of 
soda is very highly recommended as a boiler composition, its action being 
the precipitation of the lime as tannate of lime. This separates as a loose 
deposit, which does not adhere to the plates, and can therefore be blown 
out. Tannic acid, uncombined with soda, has been used, but it is found 
to have an action on the plates, and, therefore, is not to be recommended. 
The cost of tannate of soda constitutes the difficulty of bringing it into 
general use, and many of the so-called tannate of soda compositions are 
merely exhausted tan—that is, tan from which the tannin has been extracted, 
boiled with soda. Such substances as catechu, nut galls, oak bark, 
shumac, logwood, contain tannic acid, and owe their value as anti-incrust- 
ators to this substance, which acts chemically, and also in a less degree to 
other extractive organic matter, which acts mechanically. Sodium fluoride 
is given by Professor Lewes as being highly efficient for the prevention of 
incrustation. Amongst its advantages may be mentioned a very low com- 
bining weight, and the rapidity and completeness with which the lime and 
magnesia salts are precipitated, the precipitate showing no tendency to 
harden. Like several other very useful anti-incrustators, its cost renders 
the extensive application of it too great a luxury. There appear, however, 
to be prospects of this being sufficiently reduced to bring it into practical 
use. Potatoes, starch, dextrine, are frequently used in boilers, with or 
without soda. They form a slimy deposit on the precipitated salts, thus 
preventing their setting into a hard scale. It has already been noted that 
sugary matter owes its efficiency as an anti-incrustator to the formation of 
soluble saccharate of lime with the incrusting salts, thus preventing their 
deposition. Gelatin also acts by retaining the sulphate of lime contained 
in the water in solution, that substance being more soluble in a water con- 
taining gelatin. It is said by Mr. Paul to give good results with a carbon- 
ate water, containing at the same time a small amount of the sulphate of 
lime. On heating the water, carbonate of lime is precipitated along with 
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some gelatinous matter, the sulphate of lime being retained in solution, and 
thus the hardening of the carbonate precipitate is prevented. In many 
quarters compositions generally are in bad odor, and are regarded as doing 
no good, or positively more harm than good. That such is very often the 
case is beyond doubt, because one composition is recemmended for every 
class of water, and we have seen how unsuitable some chemicals are for 
particular waters—e. g., caustic soda for carbonate waters. Another fruit- 
ful source of failure is the inadequacy of the quantity of chemical used to 
deal with the amount of mineral matter existing in the water. The fact is, 
the price charged for most compositions renders their application in any- 
thing like practical quantities far too expensive a process, anda thorough 
revision of charges is needed. One hundred and six grains of carbonate of 
soda will precipitate the lime of 136 grains of sulphate of lime as carbonate 
of lime, and the quantity of solution used should be calculated on reactions 
of this kind, together with a knowledge of the feed-water required per hour 
by the boiler, and not on the horse-power of the boiler. Directions as 
to the quantity of composition to be used, based on the horse-power, are 
very often issued with the concoctions, and are practically valueless, as the 
mineral matter to be precipitated varies widely with different waters, and 
of this such directions take no account. —[Industries. 


THE job of inspecting boilers should suit Seventh Day Adventists better 
than men of any other persuasion, for about half the boilers are now in- 
spected on Sunday, the day on which the Adventist begins his week’s work. 


Through by Daylight. 


To Niagara Falls on Nickel Plate Excursion of Auguet 16th. Low rates, long 
limit and stop-over on return trip at any point on Nickel Plate. 


VERY reader of the Scientific Machinist should 
have a copy of our new TOOL Catalogue. A 
most complete book of 704 pages, bound handsome- 
ly in cloth and printed on good paper. Book will be 
sent express paid on receipt of $1.00 to any part of 
the world. Money paid for book will be refunded 
with the first order amounting to $10.00 or over. 
As a book of reference, information, etc., every 
person having occasion to use Tools should owna 
copy, even if they do not purchase their supplies 
from us. 


MONTGOMERY & CO., 


Mechanics’ Tools and Supplies, 
105 Fulton St., 


NEW YORK CITY. 
THE WALKER MANUFACTURING CO., 


Engineers, Founders and Machinists, 


THE 


Register Letters con- 
taining Money and 


1892.| 


Stamps. 





CLEVELAND, O., U. S.A. 


MAKERS OF 


CABLE, HYDRAULIC AND ROLLING MILL MACHINERY. 


Foumdry Plants Equipped. 
Post, Jib and Traveling Cranes. 





MACHINE MOULDED PULLEYS AND GEARS A SPECIALTY. 





THE OTIS 


Tubular Feed Water Heater & Purifier, 


With Seamless Brass Tubes. 


Guaranteed to heat the feed water to the boiling 
point (210° or 212°) with the exhaust steam, with- 
out causing any back pressure. 

Also TO EXTRACT THE OIL from the exhaust 
which makes it practicable to use the exhaust 
steam, after passing it through the heater, for 
heating buildings, etc., and return the condensa- 
tion from the heating system to the boilers free 
from OIL. : 

Being so constructed that the sediment settles 
below and away from the tubes in a cool settling 
chamber, it never gets foul with scale. 

The tubes being bent, and lower tube sheet free 
to rise and fall, overcomes all possibility of leaks 
from contraction and expansion. 














Patented and Manufactured by 


STEWART HEATER CoO., 
600 to 610 E. Delavan Ave., 
BUFFALO, N. Y. 


NEW YORK OFFICE, 


39 Dey St. Send for catalogue. 








HORIZONTAL 


OL1L EXTRACTE 


HINE’S ELIMINATOR.: _= 


ABSOLUTELY DRY STE AM, 


Obtalned By Use of 


Hine’s Eliminator. 


D from Exhaust pm by 





use o 


VERTICAL. 


The acknowledged Superior of all Steam Separators or oil and grease 
extractors. Scientifically tested at Cornell University with 
the best separators known and declared the best. 


Send for Circulars. 


HINE ELIMINATOR CO. 


{08 Liberty Street, New York. 


For this ed. see every other number. 


Mention this paper 





When you write to firms advertised in 
our columns please mention the fact that 
you took thelr address from our paper. 
They will thank you for it. 


COLLIAU, 


Mechanical Engineer and 
Architect, 


INVENTOR AND 
SOLE BUILDER 


Of His New and Improved 
Patented 


HOT BLAST 
Colliau Cupola, 


And New Steam 


SMOKELESS BOILER. 


VICTOR 


a 
' t } 





287 JEFFERSON AVE., 
DETROIT, 
MICH. 


uU. S&S. A. 


“TWO BOOKS 


—FOR— 


Foundrymen. 


AMEhICAN FOUNDRY PRACTICE. 


Ae. 
a ren 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contrin- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesit’s Moulder’s Text-Book 


Belug Part II of American Foundry Practice 


Presenting best methods and original rules 
for obtainin good, sound, clean crstings, and 
giviug detaite descriptionforms ing moulds 

riring skill and experience. 
“Riso contai:ingapracticaltre ise upon the 
construction of cranes and cupe.as, and the 
melting of iron and scrap steel in iror 
fourdries. Hither of the above books wil! be 
sent by mail, postage paid, $2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 





TO INVENTORS. 


E. Konigsiow, manufacturer of Fine Machinery 
and Models,offers Special Facilities to Inventors. 
Guarantees to work out ideas in strictest se- 
crecy, and any im 
goes with the work. Thousands of men have 
crude though really valuable ideas, which the 
lack mechanical training to develop. Novel- 
ties and patented articles manufactured by 
contract. 281 Seneca St., Cleveland, Ohio. 


ement that he can suggest | 


| 
| 





| 


‘by letter or in person for further 


RECEIVER’S SALE. 


I will offer at Public Sale, SATURDAY, AUG. 
27, 1892, at 10a. M., the following personal 
property of the Ohio Pulley & Machine Co., at 
the office of the Company on West Market St., 
WARREN, OHIO. A private sale of part or all 
the property will be made at any time before 
this date, and you are invited to look over the 
list, which is full of bargains, and address me 
let rticulars. 
isis nota lot of used BP machinery and 
trash, but tools which have had but one year’s 
use, being bought new when the Company 
began operation. 

be 9x12 Warren Machine Co. Engine, new. 

One 45 H. P. Reeves Bros. Boiler, new. 

One Bickford Drill Press, distance from post 
to centre oftablersin. Distance from spindle 
to base plate 42 in. Back geared, power and 
hand feed; in good order 

One A. L. Wright Engine Lathe, swing over 
ways 24in. Length of bed ro ft. Turns6' ft. 

One 24 in. Horton Chuck. 

One 18 in. Horton Chuck. 

One large Emery Wheel Stand, 2 wheels. 

One Small Emery Wheel Stand. 

One Sibley and Ware Drill, distance from 
post to centre of table 104 in. Distance from 
spindle to base plate 26 in. Good as new. 

Oue large Bracket Lathe for turning pulleys 
any diameter up to 108 inches. 

One Bolt Cutter, (old but a bargain). 

One Wooden Water Tank. 

One Bentel & Margedant Co.’s Pulley Seg- 
ment Cut-off Machine. 

One Beutel & Margedant Co.’s Turnin 
Lathe, swing over ways 44in. Length of B 
1§ ft. Turns to ft. 

One Danniels Planer, planes 24 in. dia. 

One Grindstone and knife grinding attach- 
ment. 


81 feet—1 15-16 inch Shafting, Hangers, 
Couplings and Boxes. 


66 feet—2 7-16 inch Shafting, Hangers, 
Couplings and Boxes. 
lot of Taps, Twist Drills, Reamers, 


Wrenches, Etc. 

_Good Will of Company: consisting of estab- 
lished trade and agencies throughout the U. 
S. and abroad. 

Complete set of Pulley arm Patterns. 

U. S. Patent on Iron Arm-Wood Rimmed 
gaa 
Pulley Lathe: Brackets, 2 15-16 inch arbor, 
and Cones, (a bargain). 

10 Segment Ring Formers, iron. 

6 Large Iron Presses, weight 1,200 Ibs each. 

100 Foundry Flasks, assorted sizes. 

Moulders, Bellows, Riddles, Brushes, Shov- 
els, Ladies, Ladle Shanks, Tapping Bars, Etc. 

Large Tumbling Barrel. 

One pair Scales, soo ibs. 

Model Case, Canvas Cover, Nickel Trimming. 

One Amberg Letter Filer, new. 24 Cases. 

Upright office desk and chairs. 

Large Moseley & Bahman Safe. 


E.P. CULLUM, 
Receiver of OHIO PULLEY & MACHINE CO. 





Engines & Boilers 


NEW AND SECOND-HAND. 
\ N K have Engines and Boilers, from smali- 
est to largest sizes, for every kind of 
use. Don’t buy without writing for our cat- 
alogue and prices. Also saw mill machinery, 
D. K. NoRTON & SON, 22 Elm St., Cinct i 
Ohio. Mention this pape 





-SECOND-HAND DRILL PRESS, 


28 inch almost entirely new, and as good as 
any new machine. 


AT A GREAT BARCAIN. 
Write at once. I also have other sizes. 
PAUL SAND, 33 Washinaton 8St., 
Mentionthis paper. BUFFALO, N. Y. 
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Buyers’ Department, 


A CLASSIFIED LIST OF MANUFACTURERS OF AND 
DEALERS IN MACHINERY AND SUPPLIES. 





Machinery. 


ARTLETT Machine Snep: 63 to 69 South 

Water street, near N. Y. P.& O Bepet 

Mill Machinery of every description. Tele- 
phone 1123, Cleveland, O. 


Mi: WM., Mfr. of Light Machin and 
Metal Patterns. 57 Center st., Cl’v!’d, O. 


We. assist inventors to develop their in- 
ventions Brass, Copper, Steel and 
Iron work. Geo. W. Clough, Cleveland, O. 








LL kinds of machinery and machinists’ 
supplies. W. P. Davis, Rochester, N. Y. 


Boiler Cleaner. 


Pe ee i Se eee ee 
sad OW to Keep Boilers Clean,” is the title 

of a o6page book mailed free by 
Jas. Q. Hotchceiss. 120 Liberty St., N. Y. 


Flue Welding. 


S FIX’S SONS’ Steam Flue Welding Works. 
e Dealers in new and second-hand boiler 
eoree fore Leonard and Winter Sts.,.Cieve- 
and, O. 











Brick Machinery. 
RICK CARS, 48 Styles, of new and im- 
growed patterns. Walworth Run Foundry 
Co., Cleveland, O. 


Cutting-off Machines. 





| cee the best cutting-off machine in the 
market, address W. P. Davis, Rochester, 
New York. 





Wanted. 





NGINEERS or those familiar with steam 

wanted for the Hine ELIMINATOR (see 

advertisement). Address Hine Eliminator 
Co., 108 Liberty St., New York. 


GENTS wanted, for the Globe Automatic 
Injectors, also for Globe Double Glen 
Sight Feed Lubricator. Sent on trial to re- 
sponsible psrties. For particulars, address, 
C. E. McCombs, to S. Water St., Cleveland, O. 


\ J. ANTED SITUATION: An experienced 

engineer and planing mill man wants 
situation in Cleveland, O. Address, R. W. K., 
Scientific Machinist. 











ANTED—Position as engineer in some 

small Electric Liget Plant by a man of 

eight yearsexperience. Address K. J. Winter, 
Lexington, Ky. 


FOR SALE. 


Pulley Lathes 26” to 60”, most efficient offered. 
Engine Lathes and Radial Drills. 


OHIO MACHINE & TOOL WORKS, 
Cincinnati, Ohio. 











Gear Cutting. 


NEAR CUTTING, Gear Cutting Machine. 

Ready made and made to order. Sed 

fifteen cents for our “Gear Book for 1892.” 
Lexington Gear Works Lexington, Mass. 








Machinists’ Supplies. 





S W. CARD & CO., manufacturers of fine 
e goods, Taps, Dies and Plate. S.A.Smith, 
23 So. Canal St., Chicago, Western Agent. 





He’ Sliding Caliper, address, E. G. Smith, 
Columbia, Pa. 


RMSTRONG Tool Holders. For general 
lathe and planer work. Send for circular 
to Armstrong Bros. Tool Co., Chicago, I. 


Boiler Makers’ Tools. 


eee: A. RICH, 23 So. Canal St., Chicago, 
Ill. All kinds of Boiler Makers’ smal] 
tools, expanders, etc. 





Drill Presses. 





fy MS LL and medium-sized drill presses. W. 
P. Davis, Rochester, N. Y. 





.> 


Keyseaters. 





pares keyseating machines ofall kinds. 
W. P. Davis, Rochester, N. Y. 





For Sale and Business Opportunities. 





OOR PLATE business for sale, also a 

Cameron Steam Pump, 1%” suction, 

and water columns. McCallum & Butcher, 
404 S. Water St., Cleveland, O. 


Rubber Stamps and Type. 





AYLOR BROS. & CO., Cleveland, O., man- 
ufacturers of Rubber Stamps, Type and 
Figures, Seals, Stencils, Steel Stamps, etc. 
Circular free. Taylor Bros. & Co., 82 Superior 
st. (Atwater Block), Cleveland. Take elevator. 





Castings. 





ASTINGS for small and medium-sized 
vertical engines. Humphery’s Foundry, 
Bellefontaine, Ohio. 








| | IGH e@rade stove plate and light gray iron 
castings The Walworth Run Foundry 
Co., &97-899 Empress St., Cleveland, O. 








J. H. FLEHARTY & COMPANY, 
92 Seneca St., Cleveland, 0. 


Seals, Badges, Steel and Rub- 
ber Stamps, Door and Number 
ie» plates, Alphabets, Inks, Checks, 

See Check Protectors, Numbering 
Machines, etc., etc. 










BEST WOOD WORKERS’ VICE IN THE MARKET. 


(Call and see it.) 


Extra Lard Cylinder Engine and Kerosene Oil. 


Shafitng, Hangers supplied and put up. 


Erecting Machinery a Specialty. We buy and sell machinery on commission, 


McCALLUM & BUTCH ER, cCeneral Machinists, 
40' S. Water St., Cleveland, 0. 



























“ Valve - Oleine. ” 


675° FIRE TESTS. 


ASTER MECHAN- 
[CS, Purchasing A- 
gents, Engineers and Prac- 
tical Builders of costly 
steam plants, locomotives, 
etc. will be pleased to know 
that a Lubricant is now 
produced of such extra- 
ordinary high fire test as 
to make it proof against the great heat to 
which it is subjected, and is therefore a 
PERFECT Lubricator where products of 
lower grade and fire tests pass off at once; 
leaving the parts subject to wear, or greatly 
increasing the consumption of oil, 

‘** Valve-Oleine”’ is product in the highest 
state of filtration, is of the greatest viscos- 
ity, is entirely free from all acids, and ab- 
solutely non-corrosive, and witheut doubt 
the finest and most thoroughly reliable 
Cylinder Lubricant now on the market, and 
will naturally lubricate 200 to 300 per cent. 
more than products of lower tests 

S@It is not only the best but the most 
economical lubricant. 

Manufacture and sale controlled 
sively by 










exclu- 






TME 


Reliance Oil & Grease Co., | 
Cleveland, O. 


AGENTS WANTED EVERYWHERE. 
Write for FULL PARTICULARS and 
our new CATALOGUE of large line of 
products. SAMPLES ARE FREE. 














Chapman Portable Forge Wks., 


BOX 279, 
WHITE PIGEON. MICH. 


—MANUFACTURE— 


Double treadle and 
clutch Emery Grinder 
and polisher. Friction 
Clutches for foot and 
hand power machines, 
Right or clutches for 
sale to manufacturers. 
A line of Portable 
Forges and blowers 
at special introduc- 
tion prices. 





Agents Wanted. 





FORREST SILVER BRONZE PACKING. 


ory to any 
stuffing box without 


disconnecting. 
{ Steam,air and water- 
een without the aid 
of soft packing un- 
der highest steam 
pressure and piston 
velocity. Automatic, 
admits of excessive 
vibrations, lashing 
and crowding of rod 
does not bind, eco- 
nomical, guaranteed 
to outlast all other 
packing. Used by 
the largest Iron 
Works, Steamships and Electric Light Compan- 
ies for years alloverthe world. Agents Wanted 
Everywhere. References. 


No. 115 Liberty St... NEW YORK, 




























ad 
Complete 
Work of 


the Kind 
Published 





A REFERENCE DIRECTORY « 
THE METAL TRADES. 


Containing a Complete Classified 

List with Capital & Credit Ratings of 
dll Metal workers, Iron, Steel & Wholesale 
Marg ware Dealers.linsmiths, Plumbers. 


pSteam & Gas Fitters, Etc. 


GEO, STOREY & CO ETD, | 
"PHILADELPHIA. DA, | 


ESTABLISHED 1867. 


E. Harrington, Son &Co., 


Works and office: 


1500 Pennsylvania Ave., 


Philadelphia, Pa. 


EADY 














Lathes, Planers, Drill Presses, etc. 
Patent Double Chain Screw Hoists, 
Overhead Tramway-Switch, etc. 
















Gear Cutting a Specialty. 

The | Chair THE ares LOOSE PULLEY OILER 

Bea eg pat VANDUZEN PAT. L, PUL. DILER 
Keeps Pulley oiled 3 to 4 weeks with ene 

and Day filling. Cost 25, 30, 40, 50, 65 and 45 cents 

Dayton Trains Bech, qiend Price oot TRY ONE: 

Railroad and ; send Catalogue free. Mention this paper 

is Th Sleeping Cars The VANDUZEXN & TIFT CO.Clacinnati,0. CSA, 

the @ _on 

park we! | PATENT s. 

Running between = 

Pullman’s Finest Cincinnati, M.D. & L. L. LEQQETT, 

Perfected ndianapolis, 

Safety Chicago, Attorneys at Patent Law. 

Vestibuled t. Louis, : 

Trains, On Toledo poem aa pescats pe DN goa States end 

with and 

Dining Cars, Detroit. 1 

between chair Car | JEAN'S PATENT ADJUSTABLE 

Cincinnati, Earth. between 

Indianapolis Cincinnati T-Sauares. 

and an 

Chicago. Keokuk. BE ST 


E.0,. McCORMICK, General Passenger & T’c’t Agt. 
CINCINNATI, O. 


PATENTS 


WHI. M. MONROE, 





T-SQUARE 
MADE. 


For sale by dealers in all the principal! 
cities. Circulars on application. To any 
person sending address with six cents in 
stamps we will mail our descriptive cata- 
logue together with one of our special ‘‘PAD” 
T-Squares. JUST THE ARTICLE YOU WANT 
ON YOUR DESK. 





LIMITED. 


E. L. DEANE, Sole Manufacturer, 


SOLICITOR & COUNSELLOR, City Hall. 


STEEL 


Holvoke. Mass. 


Room 315. 


fROM [1-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from blow-holes and of 
great strengt . 
Stronger and more durable than iron forgings fn any pe- 
sition, or for any service whatever. 2 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS ot 
this steel, now running, prove this. 
rossh ‘ads, Rockers iston-Heads, etc., for Locomotives. 


) 


STEEL CASTINGS of every description. 
Send forcirculars and prices to 
. CHESTER STEEL CASTINGS GO., 
WORKS; \ OFFICE: 
CHESTER, PA. | 407 LIBERTY ST., PHILADELPHIA, PA. 
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The Pullmaa 


Route. 
Elegant Reclining Chair Cars (seats free) on Day 
Trains. 


Direct line from Sandusky and all points Eas 
to Indianapolis, Michigan City, Deore. St.Louis, 
Kansas City, Omaha, enver, Portland and San 
Francisco. 

The only line which takes you th ht 
great Gas and Oil fields of Tidiana and Ohi, a 

Direct connections in Union Depots at all 
points, Through tickets and baggage checked to 
any points in United States or Canada, 

For further particulars call on or address 
H.c. PARKER, Cc. F. DALY, 

Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIG FOUR ROUTE. 
Effective Jan. 25. Depart. 
No. 17 South Western Limited..... ...° ¢ 20a m 
No. 3 Columbus, Cin. & Ind. Ex...... 720am 
No. 23 Wellington Accomodation..... 615 am 
No. 7 Columbus & Cincinnati Ex.....% 1150 a m 
No. 5 Indianapo is & St. Louis Ex...* 12 10 pm 


No. 27 Columbus Accomodation........ 400pm 
No. 9 Col., Cin. & Ind. EBxx......cceceees *8 15 P m 

Arrive. 
No. 8 Cin., Col. & Ind. Ex.........000006. * 73;0am 
No. 26 Galion Accomodation............. 9z0am 
No. 12 Col. & Cin. Express.............. *230pm 


No. 10 Indianapolis & st Louis Ex...° 205 pm 
No. 24 Welling'on Accomodation...... 640pm 
No. 2Columbus, Cin. & Ind. Ex...... 
No. 18 South Western Limited........... *120am 

Nos. Fh 9 and 17 will run to Cincinnati via 
Columbus. No ft ceaving at 8i5 es will 
have sleeper for Cincinnati and Indianapolis. 

Departures from South Water Street station 
five minutes later and arrivals five minutes 
earlier than above. 

No. 12, 17 and 18 do not stop at South Water 
Street. 

*Daily; all trains daily except Sunday. 

CITY TICKET OFFICER, 173 SUPERIOR ST. 


IAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. Aill Sizes. 
= jj Dwarfs in Size, but 
S» Giants in Strength. 


Gee, EXXpense one cent an 
m hour per horse power 
mand requires but little 
myattention torun them 
: Every Engine 
Gaaranteed, Ful! 
particulars free by mil 
Mention this paper 


See VAN DUZEW 
AS & GASOLINE ENGINE CO. Cincinnati, 0. 











IL.KEY-SEAT SETTING GAUGE 
ENT UNIVERSAL SGREW-CUTTING CENTER 


wyneax co | WIST DRILL GAUGE 


Machinists tools. E. BOSTON, MASS. Send for LISTS 


VAN DUZEN'S St PUMP 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order, 
Always ready.All brass. Every Pump 
Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN & TIFT CO, 


(PUMP DEPARTMENT) 
CINCINNATI, O, 












~STARRETV’S 


I. S. STARRETT, 





Skilled mechanics 
prefer them. . . Live 
dgalers sell them... 
Send for Catalogue. 









ATHOL, MASS., UU. S. A. 


aX" 


SOUTH SY 





Sours 
VESTIBULED TRAINS 


QUEEN & CRESCENT 


east TENN-VA"® GA. 








qHROuGH SLEEPING (Rs 


GINCINNATI TO JACKSONVILLE, FLA. 
‘THROUGH SLEEPING GARS 


CINCINNATITO KNOXVILLE 


THROUGH TRAINS ATLANTA. 
CINCINNATITO NEW-ORLEANS 
IN 27 HOURS. 


0.G.EDWARDS. 


SGNERAL PASSENGER AGPNT. 





REFRESHING RETREATS. 


Summer months are fast approaching and 
now is the time that excursionists, pleasure- 
seekers and sportsem’n should figure out a 
route for their summer vacation. In doing 
so, the delightfully cool summer and fishin 
resorts located along the Wisconsin Centra 


Lines come vividly to view, among which are | 


Fox Lake, Ill., Lake Villa, Tll., Mukwonago, 
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TANDEM COMPOUND ENGINE. 





The experiment was made on a cylindrical boiler, with four separate 
lateral feed-water heaters. The boiler was 10 feet long, and 2 feet 2” in 
diameter, with a heating surface of 3514 square feet; heating surface of the 
feed-heaters, 10734 square feet; total 14234 square feet. The grate sur- 
face was 3.85 square feet, anda blower increased the draught when a 
stronger fire was required. The small experimental tube was 4” in diam- 
eter, with a heating surface of 19.3 square inches, bolted to the boiler, 
and the joint made with asbestos and india-rubber. The tube was connected 
to the water gauge of the boiler, and the same level of water maintained in 





The illustration herewith shows a style of tandem compound engine 
the inverted cylinder marine type, for use in one of the largest cement 
wks in England. The high-pressure cylinder is above the low-pressure 
lhnder, the diameters being 12 inches and 27 inches, respectively, with 
troke of 25 inches. The valve gear is of the usual eccentric type, but 
e admission of steam to the high-pressure cylinder is automatically 
gulated by a separate expansion valve driven by an eccentric from the 


ain shaft and under the 
ntrol of the governor. 
normal speed of 80 revo- 
tions is thus maintained 
ider varying loads on the 
igine. At this speed the 
wer developed is 150 
idicated horse-power. 
he engine is fitted with 
jetcondenser. A glance 
the illustration will show 
at the engine occupies 
‘ry little floor space, and 
at the working parts re- 
iring attention have 
en reduced to the mini- 
um, so that it is well 
ited for driving machin- 
y in factories and mills. 
sit had to be conveyed 
rer a rough country with 
» railroads, special at- 
notion had to be given in 
e design and construc- 
mn, to make each part of 
¢ engine as light as pos- 
dle consistent with 
rength. 








XPERIMENT WITH A 
STEAM BOILER. 





In calculating the 
‘aporative capacity of 
vlers, says the Journal 
the Institute of Civil 
pgineers (Foreign Ab- 
racts), it is usual to 
ckon it at so many 
uunds per square foot of 
‘ating surface. But the 
thor is of opinion that 
is method is not suffi- 
ently accurate to deter- 
ine the maximum evap- 
ation at any given point, 
Ice evaporation is not 
id cannot be uniform 
roughout a boiler. A 
iler becomes overheated 
its hottest part—that is, 
e part subjected to the 
eatest heat, and the 


rgest quantity of wa‘er 


ll be here evaporated. 
0 study the phenomena 


overheating, the effects — 


heat at this particular 


ut, and the amount of evaporation from it, must be determined. The 
ithor isolated a portion of a boiler plate immediately above the bridge, 
here the heat is known to be the greatest and overheating most frequently 
kes place. He placed upon it a'small vertical iron tube, which was firmly 
sIted at the bottom of the boiler; the top of the tube rose above the 
vel of the water, and opened into the steam. The tube was fed through 
separate pipe with water at the same temperature as that in the rest 
f the boiler, and the quantity of water evaporated by this limited area of 
eating surface was carefully measured. 
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both. Previous to an ex- 
periment the boiler was 
heated for several hours, 
and communication was 
then cut off between it and 
the experimental tube. 
During the trials the pres- 
sure in the boiler was kept 
atabout 60 pounds. The 
fire was stoked as usual, 
the consumption of coal 
noted, and the total evap- 
orative power of the boiler 
determined. 

With different intensi- 
ties of fire, the consump- 
tion of coal per hour per 
square foot of grate varied 
from 16 pounds to 48 
pounds. The author, 
however, does not advo- 
cate such excessive duty, 
and considers that any 
consumption of coal above 
30 pounds per square foot 
of grate represents a rate 
of firing inconsistent with 
the safety of the boiler. 
As arule, with stationary 
boilers having the above 
proportions of heating to 
grate surface from 1.6 
pounds to 2.4 pounds of 
water are evaporated per 
hour per square foot of 
total heating surface. 
Here the maximum evap- 
oration was 94 pounds, 
and the minimum 19 
pounds, or from two to 
four times as much as in a 
locomotive boiler. Evap- 
oration was extremely 
active from the portion of 
the boiler surface covered 
by the tubs, varying from 
20 pounds to 49 pounds of 
water per hour per square 
foot of heating surface with 
moderate firing, and from 
40 pounds to 48 pounds 
with strong firing. The 
forced draught increased 
combu:;tion but not evap- 
oration. ‘Tne author con- 
cludes that, with stationary 
boilers working under 
ordinary conditions, evap- 


oration at the part most exposed overheating ought not to exceed 20 pounds 
to 28 pounds of water per square foot of heating surface per hour, and 
never attains 50 pounds in practice. 


Canapa has 75,768 industrial establishments—an increase of fifty-one 
The capital invested is $353,000,000, an increase 
of 114 per cent.; 367,865 employes, increase forty-four per cent. ; wages 
$99,000,000, increase $40,000,000; products, $475,000,000, increase 
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PHOTOGRAPHY IN MECHANICS. 





An important factor in the sale of mechanical manufactures, according 
to modern commercial methods, is the picture illustrating the article to 
which it is desired to call attention. Newspaper articles and advertise- 
ments, catalogues, circulars, letter and bill heads, and envelopes, and most 
other available mediums, are used for the purpose of illustrating the various 
articles manufactured. So universal has this custom become that its cost 
is considered quite as necessary and legitimate an expense as any of those 
classed as ‘‘incidentals.’’ Electrotypes of the illustrations are generally 
used for printing in connection with such matter as requires the use of type, 
as where any other method is employed the press work for the picture 
requires to be done separately from the reading matter. The electros are 
made from two classes of relief engravings—wood-cuts and photo-engrav- 
ings. In making the former, the usual method is for the delineator to 
make the drawing freehand on the whitened surface of the boxwood block, 
and from this the engraver cuts the lines necessary to produce the effects 
of outline and perspective, high lights and shadows. Frequently the work 
of the delineator is dispensed with and a photo print of the subject made 
directly on the whitened and silver sensitized surface of the block. This, 
if the photo-negative be a good one, will give the best results, as it is more 
reliably accurate as to details. By either method, however, the quality of 
the woodcut will depend on the skill of the engraver in reproducing, en- 
tirely by lines, the solid tints of the drawing or photograph, In photo-en- 
graving, while there are several processes employed, they are all alike as 
regards the generic principle involved, which is the sharply defined etching 
produced on a gelatine surface by the action of the actinic or chemical 
light rays, in decomposing the silver salts used for sensitizing. A high 
degree of skill is necessary for the production of good work by this process, 
as a large amount of manipulation is required before the electro is ready 
for the printer. Photogravures, photo-lithographs and similar work in 
which the original solid tints are reproduced in the print, while exception- 
ally fine, are unfortunately inapplicable to such commercial purposes as 
those under consideration. As photo-engravings, like woodcuts, are com- 
posed of lines in relief, they cannot be made directly from a negative taken 
from the object itself. It is necessary, therefore, that a line drawing be 
made, from which the photo-negative is taken. This is sometimes made 
by the delineator, freehand, without any other guide than the eye and such 
proportionate measurements as are possible. Usually, however, the 
method pursued is to make a negative several times larger. than the size 
desired in the engraving, and from this a silver print on plain paper is 
taken. The drawing is then made directly on the face of the print—that 
is, their equivalent in lines is made of the various tints, giving form and 
tone to the picture. The ink used for the drawing must be absolutely 
black, while the execution will determine the quality of final result, so far 
as regards the correctness of the reproduction. From this drawing the 
silver print upon which it was made Is entirely bleached out by chemical 
means, and the ink lines remain intact. A photo-negative of the size re- 
quired for the engraving is then taken, and from it, by any one of the 
several processes, may be made the electrotype used for printing. The 
effect of reduction in size from that of the drawing is to render the picture 
soft and pleasing, without in the least decreasing its sharpness of detail. 
Of course where it is necessary to avoid reversing the picture, a positive 
photo plate must be made from the negative, otherwise the picture would 
have, lettering, for instance, reading from right to left. | 

An important point in the value of all illustrations is not so much the 
correctness with which the originals are portrayed as it is the self-evident 
fact that the picture is the actual reproduction of the object. Without this 
peculiarity it might be accepted as a representation embodying possibly 
quite as much of imagination as of reality. And this is true quite as much 
of the photo reproduction as of woodcut; the fact of their being line 
engravings deprives them of the appearance of having been photographic- 
ally delineated. For this reason the use of photographic silver prints has 
become very general by manufacturers of many lines of goods. Machinery, 
tools, hardware, stoves, furniture, mantels, etc., are shown to great advan- 
tage in a well-executed photograph, and they have an additional advantage 
as advertisements in that they are generally received with greater respect, 
and are preserved when cuts would be relegated to the paper basket. 

One great objection to their use, however, is their considerably greater 
expense than that of cuts. The latter, after cost of making the electrotype, 
amounts to comparatively little for press work and paper; and while the 
cost of a negative may be very considerably less than that of a woodcut or 
photo-engraving of the same subject, the expense of paper and printing 
from the tormer cannot be reduced below a much higher figure. As, how- 
ever, the value of photos may fairly be inferred from their extensive use, 
the question of how most cheaply and conveniently they may be produced 
becomes of considerable importance. The usual method is to send for the 
photographer, who comes with his camera and takes the exposure. After 
waiting from a day to a week he sends a proof for approval, and if satis- 


factory, the order for prints is executed, light permiting, as early as the | 


amount of other work on hand will permit. This generally means from 
one to two weeks from time of making the negative, and very frequently 
this delay amounts to a serious inconvenience. 

That in all things possible a manufacturing establishment should be 
self-contained and depend on outside sources only for such work as cannot 
be profitably done within its precincts, will hardly be disputed. Every 
establishment in which the work is made from design drawings has its 
drafting department. The draftsmen and designers are usually men of 
intelligence and of attainments more or less scientific. Photography is a 
science no longer confined to professional practice, as through its wonder- 
ful development among amateurs some of the most important improvements 
have been made. Many of these amateur photographers are men whose 
occupations are in the line of designing and drafting in the several branches 
of manufacture alluded to. For such as are not already proficient, the 
acquisition of the necessary knowledge and skill to make them so would be 


MACHINIST, 


more in the nature of recreation than a task, more pastime than study, z 
It is safe to say that were this additional duty to become a generally reco 
nized feature of the drafting room, there would be few complaints from th 
drafismen. 

The cost of an outfit complete, for all the requirements, from tak: 
the exposure to finishing the prints may be made comparatively small. ( 
course the indulgence in unnecessarily expensive apparatus and accessors 
would be a temptation to the amateur, but need not be so to the busine 
man, who is purchasing for the use of others than himself, and would the 
fore take a cold-blooded matter-of-fact view of the requirements. For; 
work not of an exceptional character the expenditure of a sum not to exce¢ 
Sroo will provide not only necessaries but conveniences as well, and tt 
amount of space required for an operating or dark room may be made 
small as 6 or 8 by 10 feet. The latest improvements in facilities for pb 
tography permit of the production of almost all varieties of work with th 
same apparatus and materials, and this by a wonderfully small amount ¢ 
labor and trouble as compared with the more antiquated methods an 
appliances. The use of emulsion or dry plates has been a most importa 
step in simplifying the production of the negative, not only as regards th 
matter of manipulation, but also the greater certainty of results unde 
varyipg conditions. | 

The standard makes—such as Carbutt’s, Cramer’s, Seed’s, and several 
others—are familiar to all users of the camera. The wonderful sensitive 
ness and almost absolute uniformity as to quality and rapidity seems almos 
inconceivable when we realize how brief is the interval of exposure neces 
sary to produce the almost perfection of detail in an instantaneous picture, 
For instance, with a proper light, a picture may be taken of a rapidly 
moving object—a revolving wheel, for instance—and the action of the 
shutter be so quick that the wheel will have the appearance of being af 
rest, the spokes and all parts being as sharply defined as if there were na 
movement whatever. When it is considered how small an amount of 
motion with relation to the time of exposure it requires to give a blurred or 
indistinct outline, and compare this with the rapid motion of the circun- 
ference of the wheel, some idea may be had of the speed of the shutter and 
the consequently infinitesimal duration of exposure of the plate to the 
action of the light. And, notwithstanding their extreme sensitiveness, the 
same plates may be used for time exposures, whether long or short, and 
give equally good results; although all makes are finished of different sep- 
sitometer numbers, to suit all kinds of work. 

The principal advantage of using the less rapid plates is that they are 
much less liable to fog or other injury from accidental exposure to light 
than the instantaneous grade, and are, therefore, somewhat more conveni- 
ent. It may be said that as much is due to the quality of lens used as tc 
that of the dry plate. Possibly so. The plate could not receive the image 
of the object unless it were thrown on it by the lens. This, however, doe 
not in the least detract from the wonderful promptness with which the plate 
responds to the action of the lens. In regard to the latter, the degree ci 
excellence does not depend entirely on the cost. While the expensive 
high grade lenses are, as a rule, reliable, as capable of giving perfect work, 
there are those of cheaper and simpler construction, at far less cost, which 
are capable of work which cannot be excelled by the best. Naturally, 
much depends on the care and skill of the operator in regard to arrange- 
ment of the object, light focusing, etc., as no amount of excellence in the 
facilities will produce good results if carelessly or ignorantly used. 

The gist of all this is, the suggestion that it is practicable, as well as 
desirable, for all establishments whose line of business requires the use of 
photos for presenting their goods, to make instead of buying them. Asa 
means to this end, it would be desirable that mechanical photography 
become a regular branch of study in technical schools, and that it be con- 
sidered an essential element in the education of mechanical draftsmen and 
designers. Also that the dark room and acomplete photographic outfit 
form an adjunct of every well regulated drawing room, and as necessary as 
the universal blue-printing apparatus. It is not many years since the latter 
was unknown—now it is considered indispensable. When it is considered 
how great the inconvenience—unavoidable, perhaps, but none the less real 
—of depending on outside parties for this work, then, if it be a fact that it 
is both practicable and economical to have it done in the drawing roon, it 
would seem quite as inadvisable to forbear the advantage of such a possi- 
bility as to have the working drawings themselves made outside. That 
some of the more progressive manufacturers have adopted the plan—and, 
it may be safely asserted, will continue to follow it—may be considered a 
fairly good argument as to its desirability ; and it is not improbable that the 
time may come when it will be considered as indispensable to such lines of 
business as have been mentioned. That there will be modifications and 
improvements in the kinds of photo prints used for commercial purposes is 
probable as a matter of development. For instance, the use of albumenized 
paper, with its unpleasant ‘‘shine”—making it necessary to hold the pic- 
ture in a certain position with reference to the light—might be dispensed 
with to advantage. In its stead a plain surface paper may be used, upon 
which the picture will have all the softness and artistic character of an etch- 
ing, and may be viewed in any convenient position, irrespective of the 
direction of the light. In sharpness of detail, the print is quite equal to 
that from the same negative made on albumenized paper.—[Iron Age. 
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ANALYSIS AND TESTS OF DRAWING PAPER. 





The multiplicity of materials used by paper manufacturers has rendered 
the testing and analysis of this product a difficult operation, and one which 
necessitates the use of really scientific methods. 

The following is, according to the Revue de chimie industrielle, the 
method by which these tests are carried out at Charlottenburg. The oper- 
ations relate to the following points :— 

a. Tenacity and elasticity. 

Resistance to rubbing. 

Thickness. 

Nature of the size employed. 

Ashes. 

Nature of the materials composing the stock. 
g. Presence of chlorine or free acid. 

The analysis includes mechanical processes, chemical essays and espe- 
cially microscopic examinations. 

To determine the tenacity, a certain number of strips, taken in dif. 
‘erent senses, are tried on a special machine, called the Gartyg-Reisch; the 
nean of the results is taken, and the tenacity is expressed in terms of the 
ength of the strips essayed, whereat they break; this figure is easily de- 
juced when the weight of the paper and the coefficient of tension are 
rnown. 

The Gartyg-Reisch machine gives also the degree of elasticity of the 
japer. 
For the resistance to rubbing, a sample is simply rubbed between the 
sands during a given time; the number of operations necessary to obtain 
complete disaggregation is proportional to the quality of the paper. 

The thickness is determined very exactly by means of an instrument 
provided with a micrometer screw. 

The nature of the size is determined by means of chemical reagents: a 
sample of the paper is boiled in water and a solution of tannin is poured 
into the decoction ; if gelatine (animal glue) be present, a precipitate shows 
itself, or the liquid becomes at least turbid. To liberate vegetable glue, a 
decoction is made of the paper in alcohol; when this decoction is poured 
into cold water, the resin is precipitated. 

The amount of the size in the paper is estimated by the following in- 
genious method ; several lines are traced on one side of the paper with an 
aqueous solution of perchloride of iron, and the paper is then laid on a so- 
lution of tannin with the unwritten side downwards ; the time which elapses 
between the placing of the paper in the bath and the blackening of the 
lines 1s proportional to the amount of size. 

Commercial cellulose does not leave one per cent. of ashes; if the 
paper leaves a greater proportion, it proves that mineral substances have 
been employed, and the percentage of them is easily determined. 

The presence of chlorine is easily detected by means of starch, satu- 
rated with iodide of potassium ; this latter then takes a bluish hue. 

The detection of free acids is a very delicate operation, and is prefer- 
ably performed by the Gertzberg process, by means of a sensitive red. 

In good papers, however, it is rare that traces of either chlorine or free 
acids are discovered. 

The microscopical tests are often very useful; a small piece of the 
paper is placed on the stage of the instrument, and a drop of a solution of 
iodine poured upon it; if the paper is made from wood pulp, the fibres will 
turn yellow; if flax, hemp or cotton alone form the stock of the paper, the 
coloration of the fibres will be brownish yellow, and if the paper be made 
of pure cellulose, the iodine will in no way affect the color of the fibres. 

It is better, for the microscopical examination, after having damped 
the paper with the iodine solution, to boil it in a porcelain capsule with a 
few drops of alcaline solution; if the paper is sized, the solution will become, 
after two or three minutes, of a yellowishtint. After a quarter of an hour’s 
boiling, the paper pulp is washed in water, then held in fresh water to be 
examined with the microscope. 

The appearance of the different vegetable fibres is not the same in the 
pulp of the paper that it is at the beginning of the process of manufacture ; 
the determining of the materials composing the stock is therefore difficult 
and can only be done by an expert. The Bulletin de la Socicte d’encourage- 
ment Lindustrie nationale published some time ago a series of drawings 
which singularly facilitate the determination of the fibres. 

It is well known that the average quality of the paper made in Germany 
has sensibly improved of late years, and there is no reason to doubt that 
this result is in a great measure due to the influence of these scientific an- 
alyses and tests. —([Revue Scientifique. 
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SPEED OF MACHINERY AT NIGHT. 





It has been very often asserted, and perhaps as often denied, by 
millers and others in charge of running machinery, especially machinery 
driven by water power, that it runs stronger at night than in the day-time. 
The men who have noted these differences have been and are, for the most 
part, simple artisans, says the Mechanical News, skilled in their business 
but unlearned in the arts and sciences in general, and therefore, without 
being able to explain the phenomenon, still assert with great positiveness 
that machinery does run faster or stronger at night than in the day-time. 
Those who contradict the statement lay some claim to a knowledge of the 
natural laws and natural science in general but nothing about the practical 
part of operating machinery. The one class asserts, on the strength of 
positive knowledge acquired by continued experience and observation, 
while the other class contradicts on theory alone born of a supposed thor- 
ough knowledge of natural laws. 

It is one of those peculiar cases where both are partly right and both 
partly wrong. ‘There is perhaps no question but that machinery has been 
frequently detected running stronger at night than during the day, but not 
necessarily so, and those observing these facts are right in the statement of 

the facts but wrong in the conclusion that the phenomenon is due to the 
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fact of its being night-time. The others are wrong in contradicting the 
known facts but right in the conclusion that night-time does not necessarily 
furnish additional strength or speed to running machinery. All motion is 
affected by the atmosphere and the denser it is the heavier and more slug- 
gish the motion of machinery, or anything else that moves, and the more 
rarified and lighter it is the freer and apparently stronger motion is. Not 
only that, but the water that propels the machinery is affected by the same 
causes. The lighter the atmosphere is the heavier, ‘relatively, ihe water 
is and the greater its power for performing work. Thus with less atmos- 
pheric resistance to motion and heavier water, the machinery necessarily 
runs faster or stronger with the same gate or quantity of water. Some 
have imagined that the heavier the atmosphere the more effective the water 
on account of the increased pressure on the surface of the water. That, 
however, is a manifest error, because the pressure of the atmosphere is 
equal in all directions and the pressure above the wheel is balanced by the 
pressure below it, while the increase of atmospheric pressure, which means 
an increase of buoyancy and density, reduces the actual weight of the 
water and therefore the power. This can be better understood if, in 
imagination, we increase the density or specific gravity of the atmosphere 
to a point greater than that of water. The latter would thus have no power, 
but would float aimlessly in the atmosphere as vaporized water, or clouds, 
now do, or as lighter fluids or solids of a less specific gravity float on water. 
As an equality of density between the atmosphere and water destroys the 
effectiveness of the latter, so does any increase of atmospheric pressure or 
density affect the power of the water in proportion. 

When the barometer indicates the lowest pressure then will water- 
driven machinery run the strongest, whether it be at day-time or night, and 
that condition probably occurs more frequently after the mid-hour of night 
than at any other time. But whether or not at that hour all nature, ani- 
mate and inanimate, barring wind and storms, is silent and still and the 
dreamy miller or other watcher having nothing on his hands or mind but 
to watch the mill, quickly notes any change that occurs in the running of 
the machinery—changes that would not be noticed in the busy hours of the 
day—are observed and hence the reason for the belief that machinery runs 
faster at night than in the day-time. 


Laws Governing the Use of Traction Engines on the Highways. 


In last week’s issue we published a lengthy and very interesting article 
from the pen of Mr. John Maclaren, a well-known British manufacturer of 
engines, on ‘‘ Traction Engines and Their Use,” in which he presents the 
difficulties that makers and users of traction engines have encountered on 
account of the numerous legislative restrictions imposed upon the latter by 
act of parliament, instances of which we have given from time to time, 
He says: ‘‘ Until 1878, the law with regard to these engines was in a 
a most unsatisfactory state, and users were practically at the mercy of any 
local crank who chose to lay a complaint against them. In that year, how- 
ever, when the highway act was passing through the house of commons, 
opportunity was taken to consolidate and somewhat amend the law relating 
to the use of locomotive engines upon the highways.” A tax or license fee 
is imposed on such engines when used for other than strictly agricultural 
purposes ; and the bridge regulations are described as ‘‘most inequitable 
and vexatious.” In fine, he shows that if the law and its construction by 
local authorities were more liberal, the use of traction engines in Great 
Britain would be greatly extended. 

In the United States the demand for such engines is steadily increas- 
ing, and the laws governing their use on the highways in the different states 
are, occasionally, being applied. The June 21 number of Farm Implement 
News contained notice of a decision of the supreme court of Pennsylvania, 
declaring a traction engine used on the highway for general hauling purposes 
a nuisance, and information has been sent us that the authorities of certain 
counties in Iowa have notified owners of steam threshers that they will be 
held strictly to the observance of the state laws in relation to the occupancy 
of the highways and the crossing of bridges, and inquiries upon this subject 
have recently been coming in from various quarters. In view of the pres- 
ent and prospective use of traction engines, and the importance of having 
liberal, equitable and uniform laws, we have asked information of parties 
well posted relating to the laws now in force, and suggestions as to their 
amendment. We shall be glad to hear from anyone interested.—|Farm 
Implement News. 


An Electrical Carriage on Chicago Streets. 

Some months ago we gave a description of an electrically propelled 
carriage. ‘‘On Thursday of last week,” says the Western Electrician, ‘‘a 
trip was made in Chicago from 538 West Monroe street to Jackson boule- 
vard and thence to the corner of La Salle and Monroe streets. The trial 
was under the auspices of the Battery company and was an entire success. 
The route as taken is about three miles in length, and with several stop- 
pages the distance was covered in 22 minutes. Five persons were in the 
wagon, and with the entire 24 cells in use, with which this wagon is 
equipped, the ammeter indicated the use of from 30 to 40 amperes. Later 
the same evening the wagon was run back to the starting point, at J. B. 
McDonald’s residence, and from there to Garfield Park and return, making 
a trip of from eight to nine miles and then by no means discharging the 
cells. With the same batteries a day or two later the wagon was run from 
West Monroe street to Harold Sturges’ residence north of Lincoln park, on 
the lake, and thence through the park, attracting much attention. The 
motor was built by William Morrison at Des Moines, and is said to be too 
light for the vehicle. The steering device is very ingenious, and is appar- 
ently just suited for the purpose. The Battery company will rebuild the 
motor and probably place the wagon on exhibition in some of the parks in 
Chicago or at the World’s Fair.” 


ALL but one of the 42 cities in the United States, with population of 
from 50,000 to 200,000, have, we believe, electric _railways in use. 
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HOW TO STRIKE. 

The late railroad strikes following close upon the heels of extensive 
iron mill strikes, mark an epoch of independence and prosperity as well as 
of uneasiness among wage earners. Although we are not inclined to over- 
look the cool indifference of a Carnegie living at ease and spending his 
American-earned money in the country which reduced his father to a state 
of poverty, and in which he himself was unable to rise; still, there is much 
useless talk about Mr. Carnegie and other manufacturers making money 
too fast for the good of their employees, and too little movement on the 
part of employees to reach the state of prosperity which Mr. Carnegie and 
many others enjoy. It is said that the manufacturer is accumulating too 
rapidly. It is even said that he is taking bread from the mouths of his 
employees and their familes in order to satify his ambition for wealth and 
power ; that the employee is going down while the manufacturer is going 
up; that the one is getting poorer and poorer as a whole, and the other is 
getting richer and richer. This isa one sided view which is entirely in 
contradiction to American biography, observation and experience; and a 
view which has been the cause of recent strikes, destruction of property 
and bloodshed. 

There is just one way to prove these statements either false or true. And 
by all means let us prove them before we act onthem. If the employees 
suspect their employer of making too much money over their heads and 
under their hands, let them co-operate and take the business out of his 
hands, furnish the capital, do the work, run the risk and have all the profits. 
It will always do the employees some good to have a little of the financial 
responsibility on their shoulders. As it is, most of them are running but 
little risk and they must therefore lose, or think they lose, a part of the 
profits that should be theirs. 

President Ingalls, of the Big Four railway, is said to have recently ad- 
vised the stockholders of one of the feeders of that road to turn a part of 
their stock over to the employees of the road as a preventive of strikes. It 
might be advisable for every railroad or other corporation to do the same 
thing for the same object. This, however, suggests a cure for all that sort 
of social evil known as discontent among the laboring classes. The trades 
unions claim to have a great deal of capital. They are called wealthy or- 
ganizations, who have laid by enough money to bridge them over long 
strikes. Some of these workmen are individually men of wealth. Several 
of the Homestead strikers are said to have accumulated $25,000 to $50,000, 
or more. ‘The aggregate strength of a union composed of such men, who 
are able to live for years without work, if necessary, to bring their employer 
to terms, would be sufficient to build and equip many factories, blast fur- 
naces, steel and iron mills, railroads and industries of various kinds, besides 
accepting large construction contracts on their own responsibility, and con- 
ducting affairs generally independent of any one man. And why don't 
they doit? If they really think that Mr. Carnegie or any other manufact- 
urer is making too much profit, why don’t they take the money they have 


laid by in their Amalgamated Association treasury and put it into a com- 


petitive concern that will do all the business and make all the money? 
When they begin to make some moves in this direction they will be 
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credited with sincerity in their claims and their attitude toward the manv- 





facturer. The facts are that many instances can be cited when the manu. | 
facturer has been doing business at an actual loss, merely to keep his men 
employed until he could reach a profitable contract. This, however, does 
not need to be brought into the question. It should be only a matter of 
confidence in the business. If the men think there is a great fortune in the | 
manufacturing business of their employer, and that he is not dividing up 
liberally with them, it is only fair for them to start a concern of their own 
that will do the same work and make the same profits. 

Everything is favorable to such a strike as ‘haf in this country, and 
everything is unfavorable to the ordinary blood and thunder incendiary 
strikes that are now in vogue among the trades unions of America. An. 
archy has no sympathy among true Americans, who are well versed in the 
advantages of American institutions. And money and time expended in 
support of such a course is money and time thrown away. 


WE TOLD YOU SO. 

That open-faced fraud known as the Order of the Iron Hall has speedily 
fulfilled our predictions of March 15, 1891, and come to grief. On Aug. 
23, Judge Dennis, of Baltimore, appointed Charles J. Wiener and Joseph 
C. France receivers for the order, and notice was served on all the deposi- 
tors of funds in that city, deposits on hand amounting to $135,000. News 
of this collapse spread to other branches of the order and created a panic 
in other cities which results in the complete annihilation and disbanding of 
the entire order. 

Next! 

Yes, there are thousands of people awaiting the advent of the next. It 
may be a promise to give ten dollars for one, or even more, and still it will 
find plenty of believers who have vague ideas about the birth of fortunes, 
and who will swallow the bait and lose their money. Unfortunately, these 
extraordinary schemes attract the people who can least afford to be defraud- 
ed. The Iron Hall was directly an appeal to mechanics, who all earn their 
money by hard and patient toil. Indeed, it is a mark of shrewdness in the 
management to give an institution of that sort a name or feature that will be 
sure to capture the people who are most in need of big returns for their 
investments. If it starts out with a patronizing name and a lithographical 
letter head, there is but little danger of its failure to ruin or cripple the la__ 
boring classes by the thousands and perhaps hundreds of thousands. | 

We still plead for legislative protection from these unpent evils. Can 
we not see all savings and beneficiary institutions required to deposit a 
guarantee fund with the State, and then prove their plans before competent 
inspectors appointed by the State executives for that purpose. In this way 
the State would become a guarantee of their solidity, and there would be no 
lottery or chance, no misrepresentation or fraud. 


LOSS FROM THE USE OF WORN-OUT MACHINERY. 

It is poor economy to continue a tool or machine in use after it has 
served its time and is ready for the scrap pile. Yet we see it done every 
day. Machines that will turn out less than half the work that new ones 
would are being run in many shops and manufacturing establishments. 
The slow operation is not the only loss. Inferior work, stock spoiled and 
time spent in rigging and fixing up are to be added—and important additions 
they make. Often labor less skilled can do with a good machine what can 
be done only with much more costly help on an old tool. 

Nor is the machine shop the only place where great loss is entailed by 
the use of worn-out machines. Steam plants are even more in need of 
attention. The possibilities of waste at the source of power are very great. 
Badly designed furnaces, boilers venerable with age and in execrable con- 
dition, defective chimneys, bad steam connections and appliances worn oul, 
shaky engines and incompetent engineers and firemen, are costing manv- 
facturers enough every year to cut down very materially the aggregate net 
earnings of all concerns using power. Manufacturers who will go out 


/of their way to save a piece of material worth ten cents and scold their 


workmen for not looking carefully to economy in this direction will listen 
complacently to the complaints of their foremen condemning used-up tools, 
and the recommendations of their engineers that repairs, or new purchases 
of engines, boilers, pumps, injectors, packing, lubricators, etc., be made,’ 
and pass them by with the mental comment that ‘‘ guess if they have 
served so long, they can a little longer,” or something of that kind, seem- 
ingly blind to the fact that the worn-out machinery is eating up earnings 
enough to buy new in a short time. : 

If they looked more to the performance of machinery there would be 
less complaint of small margins. 


THE extent of the street railroad interest in the United States may be 
estimated from a recent report, which states that there are 4,783 miles of 
such road in operation, having 32,505 cars and employing 60,764 men. 
The total number of passengers carried last year was 2,023,010, 202, being 
349,820 per mile of road work and 62,237 per car. 
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{Readers are invited to use this department. All questions on mechanical and 
icientific subjects of a practical nature and of general interest will receive attention. The 
writer must give his name in full, but nothing that may identify him will be published with 
tquestion if he requests his name withheld. It will give the editor pleasure to assist,through 
his column, all readers, if possible, and he cordially solicits practical queries.} 


(420.) ‘* Mechanic,” writes: 1. ‘‘Supposing twisting stress to be 
ipplied at one end of a solid shaft and resistance at the other, what is the 
heoretical shape of a shaft? If larger in center, like old style connecting 
ods, how are the proportions computed. 2. What simple book on 
trength of materials can you recommend to a plain mechanic? Haswell 
s unsatisfactory.”” 4.—1. If you mean to ask what will be the appearance 
f the fracture, the answer is that all depends on the grain and the quality 
ind kind of metal. Some shafts will fracture like a piece of green, spiral 
rained wood, others will tear asunder in the weakest point, the entire 
racture covering from four to ten inches of the shaft, while others will 
reak off almost as blunt and as clean as a piece of chalk. So far as the 
train necessary to fracture it is concerned, it would make no difference 
vhether it was larger in the center or not. It would be no stronger than 
he weakest point. In regard to the question concerning the pipe, we do 
10t quite understand it. 2. We know of no better work than Haswell on 
he strength, or stress of material. Trautwine is equally as good, but 
,0th are published for mechanical engineers, We have never seen or 
1eard of a book attempting to give this information without employing 
ormulas. 


(421.) A subscriber, whose letter has inadvertently been lost, wishes 
0 know how many cubic feet of gas are required to support 100 pounds. 
A.—A 1,000 cubic feet of ordinary coal gas has a buoyancy of about 4234 
pounds, when confined in a holder like the receivers used by gas com- 


panies. 


(422.) Joseph Downing, writes: ‘‘I have been running a George { 


Corliss engine now for over two years and I can say with confidence, tha 
[ have not had any trouble with hot bearings, only the connecting rod 
knocking between the crank and cross-head. I was under the impression 
that the connecting rod wanted tightening up and of course I tightened it. 
But finding it did little or no good, and caused more friction on the crank 
pin, which I had to watch very closely, I tightened it up two or three times, 
which I found was no use. I at once came to the conclusion that there 
was something the matter with the piston head. I set to work to examine 
it and found the adjusting bolts were loose, I put in the head again and 
found that it had taken it up a little by setting out the piston head. That 
however, did not take it up as I thought it would. But, anyhow, I was 
determined to find it out, and sol got a little instrument called the steam 
indicator, and I applied it tomy engine and found out the mischief. I have 
not been troubled since with my connecting rod. I send you a few cards. 
Please work out one or two of them for me. You will oblige me by send- 
ing me the way in which you work them out, in figures. The engine that 
Iam running is 12”x36” and 30” stroke, and the speed 80 revolutions per 
minute.”” .4.—The cards contain the area, so we must conclude that you 
are pretty well informed on the figuring of cards. To find the mean 
effective pressure, the area being known, divide the area in square inches 
by the length of the card in inches, to get the average height, and multiply 
the result by the number of the indicator spring used. The quotient will 
be the M. E. P. Having the mean effective pressure, proceed as instructed 
in the answer to question 372, in the May 1sth issue. 


(423.) C. F. W—r, writes: 1. ‘‘ How should drawings be made to 
ustrate an article for publication? Does the writer pay for the cut or do 
you make them yourselves? 2. Please give me any information regarding 
articles for publication which might be of interest.” 4.—1. The best way to 
illustrate a simple device is to make an outline drawing, finished and so 
correct that no alterations are necessary. It should be made with black 
ink on drawing paper. From this a photo-engraving is made, which isa 
reproduction of the drawing. We will make cuts from drawings of devices 
x ‘‘ wrinkles,” which we consider worthy of space in the paper, if the 
drawings are furnished in good shape. The lines should be strong and 
dlain. 2. What we desire most is practical information. Useful ‘ kinks”’ 
and methods of doing work, ‘‘ knacks’’ applicable in the engine and boiler 
room, and brief descriptions of handy devices and of the way the writer has 
sot over difficulties, are always welcome. 


(424.) W. D. T., West Morris, Conn., writes: ‘‘ What is the best 
way to learn locomotive engineering, and if by firing, where should one 
ipply for a job, and ean a man without any railroad experience get a job 
isfireman?” 4.—The best way, as you have suggested, is to get a job 
iring. Go to some engineer or master mechanic and have him procure 
fou a job as fireman. No previous experience in railroading is necessary 
© procure such a situation, or fill it after it is procured. 


(425.) J. H. W., St. Louis, Mo., asks: ‘‘Why does a stop cock 
twell and how can I prevent it.” .4.—It may expand a little. This you 
can not prevent, but don’t drive it in so hard. 


(426.) C. A, F., writes: ‘‘ Will you kindly inform me through your 
valuable paper, what the standard sizes are for metric screws which has 
recently been adopted in Germany? If you cannot, will you tell me 
where I can find out?” .4.—We are not informed, but we here request 
my of our readers who know, to give us the information. If none of them 
fespond, we will employ other means to ascertain, if it is a fact that any 
different standard has been adopted. 


| (4a7.) Eugene Derrel, Auburn Junction, Ind., writes: ‘‘ Will you 


“ 


please to let me know through your paper if mercury confined in a glass 
tube, would have the power to raise a damper according to the rise and 
fall of the temperature, the damper being very near on a balance, and just 
enough heft to push the plunger down as the mercury falls. Would the 
mercury work in a brass tube.”” .4.—That depends upon all the conditions. 
We do not exactly understand you, but do not think that it could be pre- 
vented from escaping. 


(428.) K.J. W., of Lexington, Ky., wishes to know the name of the 
best book on steam and electrical engineering. .4.—If locomotive engin- 
eering, we would recommend Forney’s ‘‘ Catechism of the Locomotive,” 
price $3.50; if marine engineering, Edwards’ ‘‘ American Marine Engineer,”’ 
price $2.50; and stationary engineering, Edwards’ ‘‘ Practical Steam En- 
gineer’s Guide,” price $2.50. On electrical engineering we would recom- 
mend, Slingo & Brooker’s ‘‘ Electrical Engineering,” price $3.50. Any 
of the above can be furnished by Henry Carey Baird & Co., 810 Walnut 
street, Philadelphia, Pa., at above prices, post paid. : 


(429.) Wm. C. Anderson, Dayton, O., writes: ‘‘In the last issue 
of your valuable paper, in the lectures by ‘The Old Man,’ he recommends 
the use of the ‘Inventional Geometry.’ Please let me know through the 
‘Questions and Answers’ where the book can be obtained, and at what 
price.” A.—‘‘Inventional Geometry, a series of Problems,” by Wm. 
George Spencer, is published by the American Book Co., of New York, 
Cincinnati, and Chicago. Price 35 cents. 


pap Readers are cordially invited to send us any questions, comment, 
information, ideas or corrections that suggest themselves while reading the 
‘¢ Questions and Answers.” The time to do it is when it is in mind. If 
one puts it off he is very likely never to get at it. Now is the best time. 
All communications are appreciated.—| Eb. 


GROUND PLAN OF JACKSON PARK, CHICAGO. 





Some months ago we published a cut of the World’s Fair grounds. 
The one presented on page g is nearly a duplicate of it, but is larger and 
shows the most recent alterations. The scale in the corner.will give a very 
clear idea of the dimensions of the grounds, buildings and waterways. We 
shall, from time to time, publish illustrations of interest to our readers per- 
taining to the great fair. We shall have numerous photographs taken as 
the work progresses, and will reproduce whatever we think will be interest- 


ing. 
Wood Ties the Best. 


The officers of the Pennsylvania Railroad Company have come to the 
conclusion, says an exchange, that the metal ties which they have been 
experimenting with for the past fifteen years are not a success, and have 
given orders that all that are now in use shall be taken up and the old style 
of wooden ones substituted. The company had metal ties placed ata 
number of places along the line, and experience has shown that it is almost 
impossible to keep them in place, especially on curves. They were rigid 
in their action, solid in their bearing, and generally got in a shaky and un- 
easy condition, as they took a poor hold on stone ballasts. Moreover, it 
is asserted that wooden ties have unchanged in price for many years past. 
So far, wood seems naturally applicable to railroad cross-ties. It forms a 
cushion, deadens the sound, is cheaper than any metal or composition 
which has yet been found. The Pennsylvania Railroad Company has not 
only tried the best makes of metal ties of this country, but imported a 
number from England, the best known standards in use. The standard 
metal tie of the London & Northwestern Railroad Company was tried, but 
the heavy traffic on the P. R. R. soon crushed it out of all shape. 


Know Your Business. 

Mr. Vanderbilt pays his cook $10,000 a year, my boy, which is a 
great deal more than we get—because he can cook, that is all. Presum- 
ably because he can cook better than any other man in America, that is all. 
If Monsieur Saucegravi could cook tolerably well, and shoot a little, and 
speak three languages tolerably well and keep books fairly, and sing some, 
and understand gardening pretty well, and could preach a fair sermon, and 
knew something about horses, and could telegraph a little, and could do 
light porter’s work, and could read proof tolerably well, and could do 
piain house and sign painting, and could help on a threshing machine, and 
know enough law to practice in justice’s court in Kickapoo township, and 
had once run for the legislature, and knew how to weigh hay, he wouldn’t 
get $10,000 a year for it; he gets that just because he knows how to cook. 
It wouldn’t make a cent’s difference in his salary if he thought the world 
was flat, and that it went about its orbit on wheels. There’s nothing like 
knowing your business through and through, my boy, from withers to 
hough, whether you know anything else or not. What’s the good of know- 
ing everything ?—[ Robert J. Burdette in the Pathfinder. 


Silver Bronze Packing. 

From the numerous flattering testimonials received by the Silver Bronze 
Packing Co., of 115 Liberty street, New York City, we learn that this ex- 
cellent packing is proving a great success. 

The Providence Match Co., of Providence, R. I., write: ‘It is 
giving better satisfaction than anything we have ever tried.” Chesbrough 
Bros., Emerson, Mich., say, ‘‘ Packing has proved all right, so far. Shall 
send you in a few days a list of rods which we wish packing for.” Peperill 
Mfg. Co., of Biddeford, Me., write: ‘‘ The packing is doing splendid work, 
and we shall undoubtedly want more of it.” Sup’t of Motive Power 
Central R. R. of N. J., writes that he ran a locomotive for over one year 
under the Silver Bronze Packing application, ‘‘and never had any trouble 
with it whatever.” 

These are only a few of the almost constantly occurring praises ad- 
dressed to the Silver Bronze Packing Co., 115 Liberty st., New York City. 
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THE DEVELOPMENT OF THE STEAM-ENGINE.—VII. 





BY PROF. R. H. THURSTON. 





Development of the Marine Engine. 


The early marine engine was an early outgrowth of the work on the 
steam-engine in the latter part of the eighteenth and early portion of the 
nineteenth century. 

In 1690 Papin proposed to use his piston-engine to drive paddle-wheels 
to propel vessels; and in 1707 he applied the steam-engine which he had 
proposed as a pumping-engine to driving a model boat on the Fulda, at 
Cassel. His pumping-engine forced up water to turn a water-wheel, which, 
in turn, was made to drive the paddles. An account of his experiment is 
to be found in manuscript in the correspondence between Leibnitz and 
Papin, preserved in the Royal Library at Hanover. 

December 21, 1736, Jonathan Hulls took out an English patent for the 
use of a steam-engine for ship-propulsion, proposing to employ his steam- 
boat in towing. He proposed using the Newcomen engine, fitted with a 
counterpoise weight, and a system of ropes and grooved wheels, which, by 
a peculiar ratchet-like action, gave a continuous rotary motion. There is 
no positive evidence that Hulls ever put his scheme to the test of experi- 
ment, although tradition does say that he made a model, which he tried 
with such ill success as to prevent his further prosecution of the experiment. 

In 1774, the Comte d’Auxiron, a French nobleman and a gentleman of 
some scientific attainments, constructed a steamboat, and tried it on the 
Seine, with the aid of M. Perier. This experiment proving unsuccessful, 
M. Perier built another boat, which he tried independently in 1775, but 
was again unsuccessful, owing principally to the small power of his engine. 
In 1778, and again 1781 or 1782, the French Marquis de Jouffroy, who, in 
his later experiments, used quite a large vessel, succeeded in obtaining such 
good results as to encourage him to persevere, but, political disturbances 
driving him from his country, his labors terminated abruptly. 


About 1785, John F itch and James Rumsey, two ingenious American | va 
mechanics, were engaged in experiments, having in view the application of [3am 


steam to navigation. Rumsey’s experiments began in 1774, and in 1786 
he succeeded in driving a boat at the rate of four miles an hour against the 
current of the Potomac, at Shepardstown, Maryland. Rumsey employed 
his engine to drive a great pump, which forced a stream of water alt, thus 
propelling the boat forward. This same method has been tried by the 
British Admiralty in the Water-witch, a gunboat of moderate size, using a 
centrifugal pump to set in motion the propelling stream, and with some 
other modifications which are decided improvements upon Rumsey’s :ude 
arrangements, but which have not done much more than did his toward 
the introduction of ‘‘hydraulic propulsion,” as it is now called. John 
Fitch was an ingenious Connecticut mechanic. After roaming about until 
forty years of age, he finally settled on the banks of the Delaware, where 
he built his first steamboat. In 1788 he obtained a patent for the applica- 
tion of steam to navigation. His boat was sixty feet long and twenty wide. 
The propelling apparatus was a system of paddles, which were suspended 
by the upper ends of their shafts, and moved by a series of cranks, one to 
each, taking hold at the middle, and giving them almost exactly the motion 
which is imparted to his paddle by the Indian in his canoe. Fitch’s boat, 
when tried at Philadelphia, was found capable of making eight miles an 
hour. It was laid up in 1792. 

In 1788 Patrick Miller, James Taylor, and William Symmington at- 
tached a steam-engine to a boat with paddle-wheels, which had been built 
by the first-named, and tried it for the first time on Dalswinton Lake, in 
Dumfriesshire, Scotland. This boat having attained a speed of five miles 
an hour, another was constructed and was tried in 1789. This vessel was 
driven by an engine of twelve horse-power, and made seven miles an hour. 





FIG. 17.—THE CLERMONT, 1807. 


This result, encouraging as it was, led to no further immediate action, the 
funds of the experimenters having failed. 

In 1801, however, Symmington was employed by Lord Dundas to 
construct a steamboat, with a design of substituting steam for horse-power 
on canals. The Charlotte Dundas, as this boat was named, was so evident- 
ly a success that the Duke of Bridgewater ordered eight similar vessels for 
his canal; but his death, soon afterward, prevented the erder being filled. 

At this time, several American mechanics were also still working at 
this attractive problem. In 1802-’3, Robert Fulton, with Mr. Joel Barlow, 
in whose family he resided, and Chancellor Livingston, who had also then 
taken up a temporary residence in Paris, commenced a small steamboat 86 
' feet long and of eight feet beam. The hull was altogether too slight to 
bear the weight of the machinery, and when almost completed, the little 
craft literally broke in two, and sank at her moorings. 

The wreck was promptly recovered and rebuilt, and in August, 1803, 
the trial-trip was made in the presence of a large party of invited guests. 
The experiment was sufficiently successful to induce Fulton and Livingston 
to order an engine of Messrs. Boulton and Watt, directing it to be sent to 


America, where Livingston soon returned. In 1806, Fulton followed, 
reaching New York in December, and at once going to work on the vessel 
for which the English firm sent the engine, without being informed of it 
intended use. In the spring of 1807 the Clermont (Fig. 17), as the new 
boat was christened, was launched from the ship-yard of Charles Brown, on 
the East River, New York. In August the machinery was on board, and 
in successful operation. The hull of this boat was 133 feet long, 81 feet 
beam, and seven feet in depth. The boat soon afterwards made a trip to 
Albany, making the distance of 150 miles in 32 hours running time, and 
returniug in 30 hours. The sails were not used on either occasion. This 
was the first voyage of considerable length ever made by a steam-vessel, | 
and the Clermont was soon after regularly employed as a passenger-boat 
between the two cities. | 

Fulton, though not to be classed with James Watt as an inventor, is 
entitled to the great honor of having been the first to make steam-naviga- 
tion an every-day commercial success, and of having thus made the first 
application of the steam-engine to ship-propulsion which was not followed 
by the retirement of the experimenter from the field of his labors before 
success was permanently insured. 

The engine of the Clermont (Fig. 18) was of rather peculiar form, the 
engine being coupled to the crank-shaft by a bell-crank, and the paddle. 
wheel shaft being separated from the crank-shaft, but connected with the’ 
latter by gearing. The cylinders were 24 inches in diameter and of four 
feet stroke. The paddle-wheels had buckets four feet long, with a dip of 
two feet. 
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Fic. 18.—ENGINE OF THE CLERMONT, 1807. | 


Subsequently, Fulton built several steamers and ferry-boats, to ply 
about the waters of the States of New York and Connecticut. The Clerment 
was a boat of but 160 tons burden; the Cur of Neptune, built in 1807, was 
295 tons; the Paragon, in 181i, measured 331; the Richmond, 1813, 370. 
tons: and the Fulton the Firsé, built in 1814-15, measured 2475 tons. The 
letter vessel, whose size was simply enormous for that time, was what was 
then considered an exceedingly formidable steam-battery, and was built for 
the United States Navy. Before the completion of this vessel, Fulton died’ 
of disease resulting from exposure, February 24, 1815, and his death was 
mourned as a national calamity. , 

The prize gained by Fulton was, however, most closely contested by 
Colonel John Stevens, of Hoboken, who has been already mentioned in 
connection with the early history of railroads, and who had been, since 
1791, engaged in similar experiments. In 1789 he had petitioned the 
Legislature of the State of New York for an act similar to that granted 
Livingston, and stated that his plans were complete and on paper. | 

In 1804, while Fulton was in Europe, Stevens had completed a steam 
boat 68 feet long and 14 feet beam, which combined novelties and merits: 
of design in a manner that was the best possible evidence of remarkable 
inventive talent, as well as of the most perfect appreciation of the nature 
of the problem which he had proposed to himself to solve. 

The steamboat boiler of 1804 (Fig. 19) was built to bear a working 
pressure of over 50 pounds to the square inch, ata time when the usual 
pressures were from four to seven pounds. It consists of two sets of tubes, 
closed at one end by solid plugs, and at their opposite extremities screwed 
into a stayed water and steam reservoir, which was strengthened by hoops. 
The whole of the lower portion was inclosed in a jacket of iron lined with 
non-conducting material. The fire was built at one end, in a furnace 








FIG. 20.— MACHINERY OF TWIN-SCREW STEAMER 
TIONAL”? BOILER, 1804. OF 1 


FIG. 19.—STEVENS’S ‘ SEC- 
inclosed in this jacket. The furnace-gases passed among the tubes, down 
under the body of the boiler, up among the opposite set of tubes, and 
thence to the smoke-pipe. 
The engine (Fig. 20) was a direct-acting, high-pressure condensing 
engine of 10” diameter of cylinder, two feet stroke of piston, and drove 
a screw of four blades, and of a form which, even to-day, appears quite good. 
The first of Stevens’s boats performed so well that he immediately 
built another one, using the same engine as before, but employing a larger 
boiler, and propelling the vessel by szin-screws (Fig. 21), the latter being 
another instance of his use of a device brought forward long afterward as 
new, and since frequently adopted. The boat was sufficiently successful 
to indicate the probability of making steam-navigation a commercial suc- 
cess, and Stevens, assisted by his sons, built a boat which he named the 
Phenix, and made the first trial trip in 1807, just too late to anticipate 
Fulton. This boat was driven by paddle-wheels. The Phansx, shut out 
of the waters of the State of New York by the monopoly held by Fulton 
and Livingston, was placed for atime on a route between Hoboken and 
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lew Brunswick ; and then, anticipating a better pecuniary return, it was 
oncluded to send her to Philadelphia to ply on the Delaware. 

At that time no canal offered the opportunity to make an inland pass- 
ge, and in June, 1808, Robert L. Stevens, ason of John, started with 
‘aptain Bunker to make the passage by sea. Although meeting a gale of 
ind, he arrived at Philadelphia safely, having been the first to trust him- 





FIG. 21.—STEVENS’S TWIN-SCREWS, 1805. 


If on the open sea in a vessel relying entirely upon steam-power. From 
is time forward the Messrs. Stevens, father and sons, continued to con- 
ruct steam-vessels. 

The steam-engine in most general use for sea-going ships when the 
troduction of the screw compelled its withdrawal, with the paddle-wheel 
hich it drove, was that shown in Fig. 22, which represents the side- 
ver engine of the steamer Pacific, as designed by Charles W. Copeland. 
1 the sketch, A is the steam-cylinder; B C the side-rods, or links, con- 
ecting the cross-head in the piston-rod with the end-centre, D, of the 
de-lever D E F, which vibrates about the main centre E, like the over- 
2ad beams. A cross-tail at G is connected with the side-lever and with 
1e connecting-rod G H; which latter commnicates motion to the crank 
J, turning the main shaft J. The air-pump and condenser are seen 
tOM. This engine was one of the earliest ahd best examples of the 
rpe, and perhaps the first ever fitted with a framing of wrought iron. 

After the experiments of Stevens, we find no evidence of the use of 
1e screw, although schemes were proposed and various forms were even 
atented, until about 1836. 

In 1836, Francis P. Smith, an English farmer, who had become inter- 
sted in the subject, experimented with a screw made of wood, and fitted 
1a boat built with funds fnrnished by a Mr. Wright, a London banker. 
{e exhibited it on the Thames and on the Paddington Canal for several, 
xonths. In February, 1837, by an accident, a part of the screw-blade wa 
roken off, and the improved performance of the boat called attention to 
1e advisability of determining its best proportions. In 1837, Smith exhib- 
ed his courage and his faith in the reliability of his little steamer, by 
raking a coasting-voyage in quite heavy weather, and the performance of 
is vessel was suchas to fully justify the confidence felt in it by its designer. 
‘he British Admiralty soon had its attention called to the performance of 
ris vessel, and to the very excellent results attained by the Archimedes, a 
esssel of 237 tons burden, which was built by Smith and his coadjutors in 





FIG. rk Al SIDE-LEVER ENGINE, 1849. 


B38, and tried in 1839, attaming a speed of eight knots an hour. By the 
erformance of the Archimedes, the advantages of screw-propulsion, espe- 
ally for naval purposes, were rendered so evident that the British Govern- 
lent built its first screw-vessel, the Xavier, and Brunel adopted the screw 
\the iron steamer Great Britain, which had been designed originally as a 
addle-steamer. 

Simultaneously with Smith, Captain John Ericsson was engaged in the 
Ime project. He patented, July, 1836, a propeller which was found at 
le first trial to be of such good form and proportions as to give excellent 
sults. His first vessel was the Francis B. Ogden, named after the United 
lates Consul at Liverpool, who had lent the inventor valuable aid in his 
ork. The boat was 45 feet long, eight feet beam, and drew three feet of 
ater. It attained a speed of ten miles an hour, and towed an American 
icket-ship, the Zoronto, four and a half miles an hour on the Thames. 
his was a splendid success. 

Ericsson built several screw-boats, and finally, meeting Captain Robert 

Stockton, of the United States Navy, that gentleman was so fully con- 
ced of the merits of Ericsson’s plans that he ordered an iron vessel of 


| 


70 feet length and ten feet beam, with engines of 50 horse-power. The 
trial of the Stock/on, in 1839, was eminently satisfactory. The vessel was 
sent to America under sail, and the designer was soon induced to follow 
her to this country, where his later achievements are well known. The 
engines of the SYockion were direct-acting, the first examples of engines 
coupled directly to the crank-shaft, without intermediate gearing, that we 
meet with after that of John Stevens. Soon after Ericsson arrived in the 
United States he obtained an opportunity to design a screw-steamer for 
the United States Navy, the Princeton, and, at about the same time, the 
English and French governments had screw-steamers built from his plans, 
or from those of his agent in England, the Count de Posen. In these 
ships—the Amphion and the Pomona—the first horizontal, direct-acting 
engines ever built were used. They were fitted with double-acting air- 
pumps, having canvas valves and other novel features.—[From ‘‘A Manual 
of the Steam-Engine,” by Prof. R. H. Thurston; John Wiley & Sons, 
53 E. 10th St., New York. 


(To be continued.) 


BLUE PRINTING. 





The usual process of making blue prints is to coat one side of the 
paper, using for the purpose a brush or a sponge, with a mixture consisting 
of one drachm of the red prussiate, and one and one half drachm of the 
ammonia citrate of iron, dissolved in about one ounce of water. This 
amount of solution will be sufficient to coat several large sheets of paper, 
but it will not keep a great while after being coated. The surface is yel- 
low when first coated, and after a week or so will have turned to a dirty 
greenish color. It can be used in this condition, but makes inferior prints. 
It is better to make up some fresh solution, for it only takes a few minutes 
to dry the paper ready for use after the coating has been spreadon. Then 
a sheet of it is put under the tracing, and exposed to sunlight under a sheet 
of thick glass, or in a regular frame for making blue prints. After expos- 
ing until the parts of the paper not protected from the sunlight have turned 
to a kind of ‘‘ greenish granite” color, the print is removed and washed 
in‘elear water until the yellow color stops coming from it. Then the print 
is hung up to dry. 

- In order to make a blue print with blue lines on a white ground, two 
methods are open. The first is te make a print which may be called a 
‘* negative,” and then to make the blue line prints from that instead of 
fromthe drawing itself. The reader can readily see that if a print from a 
transparent sheet, with opaque lines thereon, will give a copy that is 
Opaque with transparent lines, then by taking another print from the first 
print there will be opaque lines on a transparent ground again, similar to 
the original drawing. But there is one drawback to this method which is 
fatal to its success. That is, the blue print which is made from the original 
will not work when used as a negative, because béing of a blue color the 
rays of light which shine through the color will affect the sensitive sheet 
fully as quickly as the rays which shine through the transparent or white 
paper. In fact, blue is one of the actinic colors, and likewise one of the 
most actively actinic of them all. Now, ifthe print taken for a negative 
could be black, yellow, red, or any of the non-actinic colors, there would 
be no more trouble in printing a blue print from it than there is in printing 
one from the original tracing. 

It is in order, therefore, to look around for some means of making a 
print which will be non-actinic. To this end, it is best to get a sheet of 
‘*silver paper ’”’ from a photographer, or, what is easier, get him to make 
a print of the tracing on silver paper. Then, after that is ‘‘toned” and 
finished, it can be used as a negative for the making of as many blue line 
prints as may be desired. The other way of making a blue line print, or, 
in fact, one other way, is to make up a kind of blue print paper which will 
turn blue only where the sunlight does not hit it. This is a little different 
from the first kind of paper described, and the difference is that this kind 
is charged with chemicals which the sunlight bas the power of destroying 
the color thereof, instead of setting the color, as in the case of the ordinary 
blue paper all ready described. For the present it will be sufficient to 
state that the paper is prepared by mixing together three solutions, then 
mixing the three into one when ready for use, and spreading it on the 
paper as if for a simple blue print. The three solutions are: Gum arabic, — 
6 drachms; water, 30drachms; ammonia citrate of iron, 4 drachms; water, 
8 drachms ; perchloride of iron, 2.5 drachms: water, 5 drachms. As these 
things will keep separate, they can be mixed in larger quantities; for 
instance, taking ounces for drachms, then the quantity that is to be used at 
one time can be taken of each, let it be in drachms, half drachms or 
minims. The paper will also keep well after it is sensitized, so that a 
quantity may be made up at one time and kept from the light till needed. 
The reason that this kind of paper will keep, while the other will not, is 
because the common paper turns upon exposure to the light, while this 
kind will not turn, even in the developing solution, if it is exposed to the 
light. The paper is printed in the usual manner, then it is floated upside 
down on a solution of potassium ferrocyanide, one ounce; water, four 
ounces. 

The paper must be floated on top of the mixture, because it will stain 
the back of the print if any of it gets thereon. After the lines get blue 
enough, as may be determined by turning up a corner of the paper occa- 
sionally, it should be removed from the ‘‘developer” and floated on clean 
water, which will at once stop the process of turning any darker. If there 
be any blue spots left on the paper where they don’t belong, s. ¢., except on 
the lines, they can all be cleared off by putting the sheet of paper in (no 
need to bother with putting on top this time) a solution of eight parts muri- 
atic, three parts, sulphuric acid, with roo parts of water. After the blue 
spots have disappeared, wash well in water, dry, and a print with rich blue 
lines on a white ground is the result. This kind of a print, the ‘blue 
positive” may be colored, something which cannot be done with an ordi- 
nary blue print.—|The Tradesman. 
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Buyers Department. 


A CLASSIFIED LIST OF MANUFACTURERS OF AND 
DEALEBS IN MACHINERY AND SUPPLIES. 





Machinery. 
BD wea Macbine ene: 6s ee Ac & South 
Water street, near N t. 


Mil] Machinery of ores description: ele- 
phone 1133, CleveJand, O 


OLL, WM., Mfr. of Light Machin —_ 
Metal Patterns. 57 Center st., Cl’vl’d, 


HEAP 2nd-hand lathes and planers. 
S. M. York, Cleveland, O. 


Ww: assist inventors to develop their in- 
ventions Brass, Copper, Steel and 
Iron work. Geo. W. Clough, Cleveland, O. 





Pees. Wire Form’g Mchy., Bolt utter 
Heads a Spec’y. Am. Tool Wks., Clev., 





LL kinds of machine and machinists’ 
supplies. W. P. Davis, Rochester, N. Y. 


EST Blacksmiths’ Power Hammer on earth. 
Am. Tool Wks., Cleveland, O. 


Boller Cleaner. 


ps he to gore Boilers Clean,'’ is the title 
of a 9>page book males free by 
Jas. Q. Hotch af 130 Liberty St.. N. V. 


Flue Welding. 


S FIX’'S SONS’ Steam Flue ue Peleus Works. 
e Dealers in new and second-hand boiler 
puee or Leonard and Winter Sts., Cleve- 
and, O. 


Brick Machinery. 


RICK CARS, 48 Styles, of new and im- 
groves Ps patterns. Walworth Run Foundry 
Co., Cleveland, O. 


Cutting-off Machines. 





oe the best cutting-off machine in the 
market, address W. P. Davis, Rochester, 
New York. 


Wanted. 


NGINEERS or those familiar with steam 

wanted for the HINE ELIMINATOR (see 

advertisement). Address Hine Eliminator 
Co., 108 Co., 108 Liberty St., N St., NewYork. York 


FOR SALE. 


Pulley Lathes 26” to 60”, most efficient offered. 
Engine Lathes and Radial Drills. 


OHIO MACHINE & TOOL WORKS, 
Cincinnati. Ohio. 


Gear Cutting. 


NEAR CUTTING, Gear Cutting Machine. 
Ready made and made to order. Send 
een cents for our “Gear Book for 1893.” 
Lexington Gear Works, Lexington, Mass. 


Machinists’ Supplies. 





Eh 








W. CARD & CO., manufacturers of fine 
e goods, Tape Dies and Plate. 8.A. Smith, 
23 So. Canal 8t., chicas, Western Agent. 





Ho: Sliding Caliper, address, E. G. Smith, 
Columbia, Pa. 





RMSTRONG Tool Holders. For general 
lathe and planer work. Send for circular 
to Armstrong Bros. Tool Co., Chicago, I11. 


Boiler Makers’ Tools. 
RED. A. RICH, 23 So. Canal 8t., Chicago 
Ill. All kinds = of Boiler Makers’ sama 
tools, expanders, etc. 
Drill Presses. 


OMe 'S, and medium-sized drill presses. W. 
P. Davis, Rochester, N. Y. 

















Keyseaters. 





ATENT key yseating machines ofall kinds. 
W. P. Davia, Rochester, N. Y. 





For Sale and Business Opportunities. 





OOR PLATE business for sale, also a 

Cameron Steam Pum 1%” suction, 

and water columns. McCal um & Butcher, 
4014 S. Water St., Cleveland, O. 


Rubber Stamps and Type. 








AYLOR BROS. & CO., Cleveland, O 
ufacturers of Rubber Stamps, te ans and 
gures, Seals, Stencils, Steel Stamps, etc. 
Circular free. Taylor Bros. & Co., 8 Superior 
st. (Atwater Block), Cleveland. Take elevator. 


3 





Castings. 





ASTINGS for small and medium-sized 
vertical a nee Humphery’s Foundry, 
Bellefontaine, O 


IGH arade stove plate and i fe t gray iron 
castings. The Walworth Run Foundry 
Co., &97-899 Empress St., Cleveland, O. 








G 


. H. FLEHARTY & COMPANY, 


eg 9 Senocat., Cleveland, 0. 






Seals, Badges, Steel and Rub- 
ber Stamps, Door and Number 
plates, Alphabets, Inks, Checks, 
m= Check Protectors, Numbering 
Machines, etc., etc. 





WE BUY AND SELL MACHINERY ON COMMISSION. 


Extra Lard Cylinder Engine and Kerosene Oil. 


Erecting Machinery a Specialty. 


THE BEST WOOD WORKERS’ VICE IN MARKET. 


Shafitng, Hangers supplied and put up. 


(Call and see It.) 


McCALLUM & BUTCHER, cenerai Machinists, 
40% S. Water St., Cleveland, 0. 

























‘ Valve - Oleine. 


675° FIRE TESTS. 


ASTER MECHAN- 
N [CS, Purchasing A- 
gents, Engineers and Prac- 
tical Builders of costly 
steam plants, locomotives, 
etc. will be pleased to know 
that a Lubricant is now 
produced of such extra- 
ordinary high fire test as 
to make it proof against the great heat to 
which it 1s subjected, and is therefore a 
P ERFECT Lubricator where products of 
lower grade and fire tests pass off at once; 
leaving the parts subject to wear, or greatly 
increasing the consumption of oil. 
** Valve-Oleine’”’ is product in the highest 
state of filtration, is of the greatest viscos- 





ity. SAUTER free from all. acids, and ab- 

olutely non-corrosive, and withe ut doubt 
ha finest ou most ‘tho roughly rehable 
Cylinder Lubricant now onthe saat her: and 
will naturally uu bricate 200 to 300 per cent. 
more than products of lower tests 

Set is not on ly the best but the most 
economical lubricant 

Manufacture and sale controlled § exclu- 
sively by 

TME 





Reliance Oil & Grease Co., 
Cleveland, O. 


AGENTS WANTED EVERYWHERE. 
Write for FULL PARTICULARS and 
our new CATALOGUE of large line of 
products. SAMPLES ARE FREE 












DEANE'S PATENT AQJUSTABLE 


T-Saquares. 


BEST 
T-SQUARE 
MADE. 


For sale by dealers in all the principal 
cities. Circulars on application. To any 
person sending address with six cents in 
stamps we will mail our descriptive cata- 
logue together with one of our special ‘‘PAD’’ 
T-Squares. JUST THE ARTICLE YOU WANT 
ON YOUR DESK. 


E. L. DEANE, Sole Manufacturer, 
Holvoke. Mass. 


FORREST SILVER BRONZE PACKING. 


Applied to any 
stuffing box without 
disconnecting. 

{ Steam, air and water- 
2 ht without the aid 

soft packing un- 
der highest steam 
pressure and piston 
velocity. Automatic, 
admits of excessive 
vibrations, lashin 
and crowding of fod 
does not bind, eco- 
nomical, guaranteed 
to outlast all other 
packing. Used by 
the argest Iron 
Works, Steamships and Electric Light Compan- 
ies for years alloverthe world. Agents Wanted 
Everywhere. References. 


; No. 115 Liberty 8t.. NEW YORK. 





LIMITED. 

















couseer | nai t THE OTIS 
4 Tubular Feed Water Heater & Purifier, 


Guaranteed to heat the feed water to the boiling 
point (210° or 212°) with the exhaust steam, with 
out causing any back pressure. 

Also TO EXTRACT THE OIL from the exhaus' 
which makes it practicable to use the exhaust 
steam, after passing it through the heater, for 
heating buildings, etc., and return the condens 
tion from the heating system to the boilers fre: 
from OIL. 

seing so constructed that the sediment settles 
below and away from the tubes in a cool settling 
chamber, it never gets foul with scale. 

The tubes being bent, and lower tube sheet free 
to rise and fall, overcomes all possibility of leaks 
from contraction and expansion. 
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Patented and Manufactured by 


STEWART HEATER CO., 
600 to 610 E. Delavan Ave.., 


BUFFALO, N. Y. 


NEW YORK OFFIC! 


1 wean TENT poe MANHOLE PLATE 


39 Dey St. Send for catalogus< 





ESTABLISHED 1867. 


E. Harrington, Son &Co., 


Werks and office: 


(500 Pennsylvania Ave., 


Philadelphia, Pa. 


—_——e—— 


Lathes, Planers, Drill Presses, etc. 
Patent Double Chain Screw Hoists, 
Overhead Tramway-Switch, etc. 








Gear Cutting a Specialty. 





THE WALKER MANUFACTURING CO., 


Engineers, Founders and Machinists, 
CLEVELAND, O., U.S. A. 


MAKERS OF 


CABLE, HYDRAULIC AND ROLLING MILL MACHINERY. 


Foundry Plants Equipped. 
Post, Jib and Traveling Cranes. 





MACHINE MOULDED PULLEYS AND GEARS A SPECIALTY. 


IRE Sve er res 


Containing a Complete Classified’ 
List with “Capital. & Credit Ratings bi? ‘l 
all Metal workers. Iron, Steel & Wholesale Pie 
Hardy are Dealers,linsmiths , Plumbers, fin 


SEND Steam g. Gras Fitters. Rte. lie 


7 19 (CEO. STOREY & CO LTD: 
0 a CAEL PIR 


. 
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Work of | 
the kind | 

ublished | 


tthe price $10. 
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Skilled mechanics 


prefer them. .. Live 
dealers sell them. . . 


send for Catalogue. 


lL. S. STARRETT, 


ATHOL, MASS., \. S. A. 
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The Pullmas Palace Sleeping and Parlor Car 


VESTIBULED TRAINS 


me ESCENT 
Elegant Reclining Chair Cars (seats free) on Day UEEN & 
Trains. 
Direct line from Sandusky and all points East AN 


to Indianapolis Michi 


Kansas City, Omaha, 


Francisco. 


The only line which takes th 
great Gas and Oil fields of Indiaza aad One sa 


Direct connections in Union Depots at all. 


points, Through tickets and 
any points in United States proto, eee to 


For further particulars call on or address 
H.c. PARKER, Cc. F. DALY, 
Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIC FOUR ROUTE. 


an City, Peoria, St. Louis, 
enver, Portland and San 


VA.& GA. 


D ENN. 
EAST O SYSTEMS 





My 
Effective Jan. 25. Depart. } f 
No. 17 South Western Limited..... ...% 4208 m i 
No. 3 Columbus, Cin. & Ind. Ez...... 72am aE \\\( 
No. 23 Wellington Accomodation.... 615 am = JACKS ONv ILE 
No. 7 Columbus & Cincinnati Ex....% 1150 a m 
No: 5 an cene ree & St. ee Rx..." 1210p m OH SLEEPING 
oO. umbus Accom Oll........ m 
No. 9 Col., Cin. & Ind. Bx... ° bts pia rou CARS 
rrive. 
No. 8 Cin., Col. & Ind. Eix......cccccoocese 2 Vi FLA 
No, 26 Galion Acoustics ayehvicueeste’ ‘ H S =m CINCINNATI T0 J ACKSON LLE, 
oO. 12 Col. in. TESS.........006 “a 
No. 10 Indianapolis & St Louis Ex...* tos 4 a THROUGH SLEEPING CARS 
Ne. 24 wells son Ga atien ae wishes 640 pm | { ' x 
oe. um ) a. n © BeMoccece 
nS: 18 South bh aed ee ae. 1, a1 a Cl NCI NNATI TO VILLE 
os. 3, 7,9 and 17 will run to nnati via 
Columbus. No. 9, leaving at 815 p. m., will 
have sleeper for cincinna and Ind apolis. THROUGH TRAINS AT LANTA. 


Departures from South Water Street station 


Scyleratore ne Servs Ave inst | CINCINNATI NEW-ORLEANS 
| IN 27 HOURS. 


0.G.EDWARDS. 


MUNEBAL PASSENGER AGENT. 


treet. 
*Daily; all trains daily except Sunday. 
CITY TICKET OFFICE, 173 SUPERIOR Sr. 


AS #GASOLINE ENGINES 


TATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


Expense one cent an 
m hour per horse power 
mand requires but little 
mattention torun them 
, Every Engine 
7 Guaranteed, Ful! 
sarticulars free by mail 
Mention this paper 


ee. VAN DUZEN 
SS & GASOLINE ENGINE CO. Cincinnati, 0. 
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ONE -nst-ciass FARE 


FOR THE 


ROUND TRIP 


HARVEST EXCURSIONS, 


August 30th and September 27th. 


THE ‘‘ WISCONSIN CENTRAL LINES" 


Will run low rate Harvest Excursions on 
above dates, to points in Minnesota, Montana, 
North and South Dakota. Tickets will be 
good twenty (20 days from date of sale, with 
top-over privileges to points west of St. Paul 
and Minneapolis. 

c For full information, address any of the 
ompany’s representatives, or 


JAS. C. POND, ; 
Gen’! Pass. and Tkt. Agt., Chicago, Il 


KEY-SEAT SETTING GAUGE 


NT UNIVERSAL 


SCREW-CUTTING CENTER 
PTH ANGLE AND 


ee" TWIST DRILL GAUGE 


E. BOSTON, Mass. Send for LISTS 


AN DUZEN’S Ser PUMP 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 
Always ready.All brass, Every Pump 














Cleveland, Lerain & Wheeling R. R. 


ya Guaranteed. 10 sizes. Capacity Depart 
- 100 to 10,000 gallons per | For Uhrichsvilleand Bellaire. ......... 6:15am 
y Gry hour. Prices $7 and upwards. | For Uhrichsville..........-ccccscecscssscseeeeess 4:00 p m 
For full information write to Arrive 

From Ubhrichsville............ccce-sccceseceees 15am 

z The VAN DUZEN & TIFT CO. From Bellaire and Uhrichsville.......... :20 p m 


(PUMP DEPARTMENT) 
CINCINNATI, O. 


J. F. TOWNSEND, 
GENERAL TRAFFIC AGENT 


WESTERN ELECTRICIAN. 


SUBSCRIPTION, - _- _ $3.00 per year. 
PUBLISHED EVERY SATURDAY, | $085;E4 109% evprrowvs, 83°? 
At 6 Lakeside Building, Chicago. SINGLE COPIES - - 10 cenfs. 


40 Handsomely Illustrated Pages Weekly. 


THE WESTERN ELECTRICIAN 


Is the only general electrical paper published in the West. Itis the brightest, the handsom- 
t, the newsiest, the best electrical journal published. 
No one interested in electrical work should be without it. In it» departments it gives to 
its readers the latset news, condensed and arranged in the most attractive manner. 
Its special ard general articles are of a high order. No electric light or power station, no 
telephone station, no telegraph office, no manufacturer of electrical goods, in fact no person 
in any way interested in electricity’s rapid advance, should be without it. 


THE WESTERN ELECTRICIAN 


‘May be ordered through news dealers, or will be sent direct to any address on receipt of the 
the subscription price. Address, 


WESTERN ELECTRICIAN, 


8 Lakeside Building, : - - CHICAGO, ILL.. U. S.A. 


BHOBMO0oO kL OF 


V4, ss WA cis 
WH V0; , Ly 
eS ‘ 
Open the entire year. Under the superviaion of C. W. Richards, a practical draftsman o 
22 years experience. Careful private instruction to each pupil. Write for particulars. Specia 


ttention given to lessons by mail. 
M, J. CATON, Manager, 90 Euclid Ave., Cleveland, Ohio. 


ELECTRIC LIGHTING APPARATUS 





ST = 


ARC AND (NCANDESCENCE ELECTRIC LIGHTING, 
Brush Electric Plating Machines, Arc Lamps, Brush Eleciric 
Motors, Ete., Ete. | 


The Brush Electric Company, 
ars oo" LATHES 


Drill Presses, Shapers, Band, Circular 
and Scroll Saws. Machinists’ Tools and 
seh | a ee Lathes on trial. 
mailed on application. 


THE SEBASTIAN-MAY CO., 


Sh North St. SIDNEY, OHIO @ 





improved Screw 


Catalogue 





(SENERAL AGENTS 


Mention this paper. MONTGOMERY & CO., 105 Fulton St., N. Y. 











ae oe ALUMINUM 
Hamilton x Alloy Composite and Nickel Alloy, 
an a 
° For Blast Furnace, Converter, Puddling Fur- 
8 hacklh bier nace, Cupola and Ladle Use. . 
fs Sleeping Cars 115,000 Tons Sold to Iron, Steel and 
the The en Brass Foundries. 
only . Night wae Pccne vee pate metal soft, non- 
‘ : crystalizing; gives fluidity, prevents blow- 
Line ; Trains holes and sponginess, and is puaragteed toin- 
Running ‘ between | creas the metal-tenacity 4o to 60 per cent. If 
Pullman’s Finest Cincinnati, bidet give eee oe aren bt pd in your 
. . usiness, we will be plea to our Sample 
Perfected Indianapolis, Order and mail you directions and book of in- 
Safety Chicago, | formation. Government Official Reports and 
Vestibuled St. Louis, | indisputable Testimonials. Price $5.00 per 
Trains, On Toledo | 100 Pounds, free on board cars. (Process 
c Patented Sept. 15th, 1891.) (Exclusive State 
with pe - and | rights granted.) 
Dining Cars, troit. 
beiween Chair Car | HARTSFELD FURNACE & REFINING CO., 
Cincinnati, Earth. between NEWPORT, KY. 
Indianapolis Cincinnati 
and and 
Chicago. Keokuk. 


PATENTS. 


™@.0. & L. L. LEQGETT, 
Attorneys at: Patent Law. 


Patents obtained in the United States 
‘@ Poregin countries. — 


E.0. McCORMICK, General Passenger & T’c’t Agt. 
CINCINNATI, 90. 


VICTOR 


| 


COLLIAU, 


Mechanical Engineer and 
Architect, 


INVENTOR AND 
SOLE BUILDER 


Of His New and Improvea 











Valley Raftway. 
Vor AKRON, Canron aND MaRinrra. 
Depot foot of South Water St. 


Patented 
Depart. Arrive. 
Vv nction Mail......... 
HOT BLAST | Ghicage Repressor 352 Dm 
malta brah tbe vocccccssseoef IE ISAM $235 Pm 


Sap Seog fom *Ic 2a m 


Colliau Cupola, sages eeeinee™ P= 
And New Steam | 077" /°Gen. He Sear Pave, Agr. 


SMOKELESS BOILER. 


287 JEFFERSON AVE., h, ty é 
4) lt he 


¥ 


SA 
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pgs TELEPHONE 2139 
a Gee=.. y U. 8s. A. AO. SHERIFF ST.CLEVELAND.o. 


16 , SCIENTIFIC MACHINIST, 


2 BY 24 FLAT TURRET 
LATHE. 





VALLEY PUMP Co- CUTTINC-OFF MACHINES. 
ee eter Th 


Easthampton, Mass. 







Upright Drills and 
Keyseating Machi 


MANUFACTURED Ry 


W. P. DAV 


Rochester, N. Y. 
TE 

~ fe Send for circulars a'so list o ny 

, Ny second-hand machine tools. 


Single and Duplex. Also Bucket 
Plunger, Acmeand A. B.C. 
Fly Wheel Pumps. 
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Send for catalogue for 1892. 


JONES & LAMSON MACHINE Co., 
Lock box 61, Springfield, Vt., U. A. 8. 


LOOK AT THIS. = 


Mention this paper. 








The The | 
Best Cheapest 

Power in the | 
Crindstone. Market. 





ASK FOR CATALOGUE : | — ——— batts : ed 2 
Avant Cc Snaolal proposition = those Sei 






, : ; sloslne this entire = ZZ 
advertisement with inquiry for prices. A — PATENTED. 
~ Gaon usa | a” With New and Valuable Features, 


{ Improved Upright Drill Presses. MADE ONLY BY THE 


BRADFORD MILL Co, 


Sth & Evans, CINCINNATI OHI 
Photographs and Prices on application 
Mentionthis paper. 





AGENTS 


WANTED. 
In Territory not Otherwise Covered.| 2 = Bil FE) ~~... + 
GEAR WHEELS AND 
Gear Cutting Machines, 
Send for 1892 Catalogue. 
Lexington Cear Works, 
37 Bank St., Lexing'on, Mass. 


DIXON’S 
BELT DRESSINC 


IS GUARANTEED 
to prevent slipping and to preserve the 


leather. It will pay you to send for cir 
Extra heavy and substantial. Special features for quick | culars and testimonials, 
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Country machine and repair shops should 
ha’ dle our injectors and put one on every en- 
gine ia district. Good d:scounts. We guar- 
antee every machine The Garfield is the | 
mostefficient injector in the market, and has 
a very large sale. Writeusatonce Mention 
this paper. 


The Garfield Injector Co., Wadsworth, Ohio. 


‘yustmdinby doys auryosvy ajatdmog 
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handling. Automatic stop to feed. 
Patel Ne JOS. DIXON CRUCIBLE €O., Jersey Gity, WJ 
Founded by Mathew Carcy 1785. 5 . : 
HENRY CAREY BAIRD & CO., : re The Universal Radial Drill Co, 
Industrial Publishers, Booksellers & Importers, | When you write to firms advertised in our columns please | CINCINNAT 
$10 Walnut St., Philadelphia, Pa. ; I, O. 
Sa Oug Newall Restsed Catatogucer Frac: | mention the fact that you took their address from our paper. | Universal Drills, 
tical and Scientific BOOKS, 88 op silt bbe oun They will thank you for it. 
sur other Catalogues and Circulars, the whole , 
covering ie siete of Science, applied to Radial Drills. 
the Arts, sent free of postage to anyone in any 
ey of theworld whio will furnish his address. ! LARGEST LINE BUILT IN U. 8, (1) 
WE HAVE A STEVENS PATENT FIRM JOINT STEVENS PATENT SPRING 
rT & Wh | HERMAPHRODITE CALIPERS SCREW J HREAD CALIPERS 
No. 56. E, » No. 74. 
Price List. Sent by mail, Sey te ‘ t 
New Combination Lever Gb Bo tNGieseevasdeas.c pa Rea Ie Seon pee $0.85 | 8 inch........... . ‘all, pos paid. $0.15 
4 a, COPE C CRON Oreretseors verve one ceestesee : o,  ghbsensotidvedpucvedkdinesste tee r 
Feed 20-inch Drill Press eS a 
By os ottseaenereteeescensaneees pe: manship poo finish, have 
NF 5 OF eat dele Aucee tert aac. Aa no equal in the world. 





STEVENS PATENT 


STEVENS PATENT 





Which we think has more good points than any other similar tool made. 
You are invited to call at our machinery store, 74 & 76 Viaduct, 











and examine this tool. If you can’t come write only Ve a. FINE ADJUSTING and I SCRIBER. No. 80. 
for a circular. 7 \ TRANSFER INSIDE CALIPER. rE  ———_— 
No. 105. 
-> ki & B W rth Co price Mat, by mail, 20g penaas rn | 
The Parkin Oswo si jin raha neh $2 Th Sat made for mene See bom 
ident and Leader Spring Dividers a pe and Pre 
CLEVELAND, OHIO. ol and ender Sag ras aca spe ris pes, Depth Gane a 


AEN Es >The Long‘Allstatter Co.'s 


New Friction Disk Drill, 


FOR LICHT WORK. 


| Has these Great Advantages The speed can be instantly 
changed from o to 1600 without stopping or shifting belts. Power 
applied can be graduated to drive with equal safety the smallest 


Ohio. 

Manufacturers otf 
Power Punching 
——AND—- 


Shearing Machinery. 


ME 


— 
—_ 
: 


a es ee 


Double, Single, Mori- 
“zomtal, Multiple 





or largest drills within its range—a wonderful economy in time = 12 Automatic 
and great saving in drill breakage. Send for catalogue. a) aes Spe cing. Baha Pe ppenetes 








MEA Nntarmacmomnse SPECIAL NOTICE TO STEAM USERS 


We melt a high grade of soft, tough To place our new Canton Sight Feed Lubricator on the market, we will furnish them i 
; R () iron, and make castings for all purr oses, | the following prices: }3pint,$4.00; 4 pint, $4.75; 1 pint, $5.50; 1 quart, $6.50. Special prices '0 


Write us for estimates. We will save you | Mealers. 


money. 
WALWORTH RUN FOUNDRY CO.. THE J. H. McLAIN COMPANY, 
897-899 Empress St., Cleveland, 0 Canton, Ohio. 
Bex Mention this paper. Brass and Iron Goods. 
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CONSTRUCTION AND OPERATION OF MACHINES FOR GENERATING AND UTILIZING POWER, AND FOR ALL OTHER PURPOSES. 


VoL. X—No. 18. PUBLISHED SEMI-MONTHLY. SOLD BY NEWSDREALERS. 
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HERCULES STEAM PUMP. | y 





We illustrate herewith one of the many recent styles of pumping 
gines of the Gordon Steam Pump Co., Hamilton, O., builders of pumps 
every description. 

The one shown is what they term their ‘‘ Hercules” pattern, which is 
wigned for heavy pressures. It is especially adapted for use in rolling 
ills, steel works, mines and for any place requiring pumping machinery 
operate against heavy pressures of from 300 to 600 pounds. 

All of the pump are of great strength and all exposed to pressure 
e subdivided as much as possible in order to overcome the objection of 
ing required to replace the entire water end in case of rupture through 


at a single leap, as it were. The reader naturally supposed that they 
reached their fine proportions and their firm footing near the top of the 
ladder, by slow and steady growth and by arduous, persistent climbing. 
He was under the impression that, like others, they were born infants, 
‘*mewling and puking in the nurse’s arms,” then, enduring successfully the 
critical complaints incidental to the milk-bottle stage, that they arrived at 
the station of childhood, and, thanks to the watchfulness of the good 
mother, continued to thrive, attaining successively the estate of youngster, 
boy and man. But to his surprise, he finds that they were, by some magic, 
or special dispensation of Providence, enabled to save all this nursing, 
training, building up and patient waiting, and to step at once into the ring, 
full-fledged gladiators of mechanical science. 
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scident or negligence. Each part being cylindrical in form it is well He can’t see how it happened, but does not doubt what he has read (?) 
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HERCULES STEAM][(PUMP. 


However, his curiosity gives rise to a desire to look over the old files of 
those journals and behold the wonderful creations. If he is so happy as 
to have access to such files, which is not often the case, he will hardly be 
able to harmonize the appearance of the musty pages with the statements, 
but of course he does not place ocular evidence against the printed utter- 
ances, and concludes that journalism is truly a wonderful business. 


designed to resist the heavy pressures encountered. All parts are easy of 
access. The water valves are arranged in a series of valve chambers each 
chamber containing a number of small valves, guided both above and below 
with low lifts. The valves and seats are of gun metal, and the plungers 
are centrally packed externally. 

The pump described above can be built either non-compound, com- 
pound non-condensing, or compound condensing. They are now building 
four large duplex compound condensing pumping engines of this style. 

ch engine has high pressure steam cylinders 28” in diameter, low pres- 
sure steam cylinders 50” in diameter, pump plungers 9” in diameter, the 
Whole having 36” stroke. 


‘*¢ The Mechanic's Friend.’’ 


We have received a model of a steam engine called the Mechanic’s 
Friend. It is a sectional model of a horizontal steam engine, 12” long. 
By turning the crank pin handle, all the various movements of the steam 
engine can be readily seen, such as the lap, lead, cut-off, etc. It is for the 
use of amateurs, firemen, public and other schools, and any one who wishes 
to learn the movements of the steam engine, or to instruct others, It is 
mee by The Mechanic's Friend Man ing Co., Milwaukee, 

is. 





They Came Into the World Full Grown. 
A remarkable effect is produced on the mind of the manufacturer and 
mechanic when he read, how certain mechanical prints sprung, Minerva- 
like, into robust and mature existence, like the sun rising from the water, 
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The Storage Battery System of Street Railway Propulsion. 

In discussing the present status of the storage battery system of electric 
street railway propulsion, there are three questions to be considered: (1) 
Why is it that so prcm sing a field in electrical engineering has as yet pro- 
duced no adequate commercial results? (2) What definite knowledge has 
been gained by the trials and failures of the past? and (3) What are the 
prospects for the future for the introduction of storage battery traction ? 
In respect of the first question, I would say that patent litigation in which 
the subject of storage batteries has been involved is largely responsible for 
the failures in the past, although there are other causes which I will touch 
on presently. 

This uncertainty of the ownership of the basic patents has rendered 
capital timid. Conservative street car companies could not afford to equip 
their lines with a system that might be adjudged an infringement of other 
patents, and upon which an injunction might issue at any time, and on the 
the other hand the battery companies have not been strong enough to equip 
and operate a line of sufficient magnitude to demonstrate the commercial 
success of their respective systems, or if they have been, they have failed 
to do so. I might add, also, that as a further result of this uncertainty as 
to the ownership of the patents, a large number of storage battery com- 
panies have sprung up in all parts of the country, without any reason for 
their existence beyond the fact that their promoters thought that it was 
only necessary to change the shape or form of a plate to escape the patents, 
and for the further purpose of selling stock to the innocent public. Many 
of these attempts show an utter ignorance and disregard of all the principles 
that are well known on the subject. 

Hundreds of thousands of dollars have been squandered in this way, 
to the disappointment of innocent stockholders and the dismay of the gen- 
eral public, who, seeing so many failures, have come at last to doubt the 
possibility of a commercial storage battery. We, however, have nothing 
to do with this. The success or failure of an engineering problem, fortu- 
nately, does not depend upon what the general public may think about it, 
unless it be a problem requiring an enormous capital, which can only be 
obtained through the Government or by the co-operation of a large number 
of individuals. What, then, does it depend on? It depends on our abili- 
ty to demons'rate that we can accomplish a desired result in a better and 
cheaper way than has heretofore been employed. This brings us, then, to 
our second query. What definite knowledge has been gained by the trials 
and failures of the past ? 

Assuming, for the sake of argument, that electric storage traction is 
practicable, what are the problems that confront the engineer? The first 
and most important is the life of the battery. (2) The capacity. (3) The 
rate of discharge. (4) The weight and size ofthe elements. (5.) The loss 
of power in the various transmissions between the prime mover and the 
axle; or, ip other words, the relative efficiency compared with other 
methods. (6) The distance or total length of line. (7) The grades and 
curves. (8) The speed. We will not consider all these points separately, 
but the whole question in a general way. In traction work there is only 
one reliable method of determining the life of the battery, and that is on 
the basis of car mileage. It is nonsense to talk about batteries lasting eight 
months or eighteen months, unless there is a record at the same time of the 
amount of work accomplished, measured in electrical horse-power hours. 
The highest record yet obtained, that I have any reliable knowledge of, is 
that of a single set of 108 accumulators making over 6,000 miles. This 
record was made on the Citizens’ Passenger Railway, in Indianapolis, 
under the most unfavorable circumstances. 

Assuming that the battery could make 100 miles per day, this would 
mean that the battery would have to be renewed every 60 days. If 50 
miles per day, then the life would cover a period of four months: and at 
25 miles per day, eight months; so you can readily understand that the 
bare s‘atement that a battery would last six or eight months does not con- 
vey a correct idea of the real life of the battery. 

Let us see what it would cost to run 6,000 miles with a single set of 
accumulators, or, since two sets are employed, one being charged while 
the other is in service, we will make the calculation on a basis of 12,000 
miles. 


216 positive groups, at $2 50 ..........6...cscecesecesevcereveeeere ==$540 00 
Credit 2 592 pounds lead acrap at 3 ctB.................:0006 = 77.76 
BROOM CO os fo oi sdstsb oe Tasentetonwiaeveitnie saw diammetudieekeieas ieee $462.24 


462.24-+-12,000-=3.85 cents per car mile. 

What amount of work is represented by this 6,000 miles, so far as the 
accumulators are concerned? It was found by careful records on the 
Fourth Avenue line, in New York, that the amount of energy consumed 
per car mile was about one and one half E. H. P. hours. That is to say, 
that after making a round trip of eleven and one-half miles, it required 
about seventeen E. H. P. hours to replace the energy drawn from the bat- 
teries. Six thousand miles would, therefore, require 9,000 E. H. P. hours, 
and since a battery of 108 cells has a capacity of 54 E. H. P. hours for 
each total discharge, if we divide 9,000 54 we get 166 discharges that are 
required of the battery before the positive plates break down. Any one 
who has had any extensive experience with storage batteries knows that 
this is a very conservative estimate of the amount of work that a good bat- 
tery will perform. It may be asked, have there been no improvements in 
late years with a view of diminishing the number and weight of batteries 
required to propel a car? I regret to answer, no, and this brings me to 
the consideration of the limitations of storage batteries. I have said that 


it requires about one and one-half E. H. P. hours per car mile, and th 
108 accumula‘ors are used and necessary for a 12-month run, and they hav 
a capacity of 54 E. H. P. hours, or three round trips. Why is it not po 
s'ble to use a battery with one-third the weight? Simply because the weigh 
of battery required is not according to the total amount of work to be don 
but according to the rate at which it is to be done. Let us go back to 0, 
12-mile rup again. This requires one and one-half E. H. P. hours pera: 
mile, or, 1,119 watt hours, and since the E. M. F. is about 225 volts 
this would be equivalent to nearly five ampere hours per mit 
or sixty ampere hours for the round trip; and since the 11 
consumes two hours’ time, this is an average rate of discharge of , 
amperes all the time. Of course, it is very much greater than this at ting 
when the car starts or is going up steep grades, etc., when the battery j 
frequently called upon for a rate of discharge of over 100 amperes. Nov 
if we were to use a smaller battery of less total capacity, there would n 
be sufficient surface area of active material exposed to develop such acu 
rent; the E. M. F. would drop and the car stop running. This is th 
trouble with all thick plate batteries. The amount of surface area expcse 
is comparatively small for the weight of battery. 

The reports of the West End road in Boston for the months of Ma 
and June, 1891 show that the total cost of the overhead system was abo; 
21 cents per car mile, while that of the horse system was about 25 cen) 
per car mile. These reports, showing the net results of the actual workin 
conditions on a very extensive scale, are far more accurate than any pap 
calculations based on theoretical and ideal conditions, as all the uncertay 
ties and unknown quantities always arising in actual operations are include 
in these results. Now, inasmuch as nearly all the electrical and mechanig 
conditions are constant in both the trolley and storage systems, with th 
exception of the overhead line and batteries (with some minor advanta 
favoring the storage system), if we can show that the additional cost of 
batteries over and above the entire cost of the trolley system, does 
exceed four or five cents per car mile, then it is manifest that the storg 
system will supersede the horse system, as the collateral advantages ares 
great as to render the consideration of any other system out of the question 
This, I think, we have already demonstrated by the record of the Indian: 
polis battery given, which is confirmed by the report of the Birmingha 
Central Tramway Co., Limited, wherein it is shown conclusively that vil 
only a small installation of five or six cars, it is cheaper to run with storag 
batteries than with horses. It appears that the total cost for storage batter 
traction in Birmingham, England, was 14.74 cents per car mile, and { 
horse traction was 15.74 cents per car mile, and under the heading c 
repairs, the item of material is only 2.66 cents per car mile, and assumin 
that this was all for renewals of battery (although, of course, some of th 
expense must have been for repairs to motors, etc.) we find that the co 
of battery renewals was only 2.66 cents per car mile. In view of sx 
facts, is it possible to contend any longer that storage battery traction 
not commercial ?—!Pedro G. Salom, in Franklin Institute Journal. 





Testing Dynamos, | 

Electric business generally is done in a most unbusiness-like way. | 
purchaser orders of a manufacturer a dynamo of a desired capacity; tb 
purchaser gets the machine into position, puts the belt on, turns the switc 
and off she goes—that is, if she goes at all. If the dynamo does not sa 
off immediately and bring all the lamps and everything else in the circu 
up to the expected point of excellence, or if, for some simple cause, th 
dynamo doesn’t ‘‘ generate,” itis at once condemned. The cause of th 
trouble may be an open circuit, or it may be the connections are not mad 
correctly. 

There are a great number of reasons why a dynamo will not alway 
start up at once and all of these reasons should be looked into before judj 
ment is passed. I have seen engineers spend weeks to find the ‘pound 
in their engine and they did not ‘‘dam” the man that made the eng 
because it pounded. An engineer knows that there is a reason for it, a0 
sets to work systematically to find the cause. But let a dynamo get out? 
order, and this same man will lose his head at once. I once went 5} 
miles to put a brush down on the commutator of adynamo. Aap erginet 
of a certain plant in a large establishment in a sister city had been ronnip 
a 1,200-light incandescent plant for more than a year. Finally wheab 
started up one night one of his dynamos would not “ generate.” He hi 
‘looked everywhere for the trouble,” and gave it up. I was sent {or 
and in a few moments, by alittle systematic testing, discovered that th 
upper brushes did not touch the commutator by a small fraction of an inch 
The stem on which the brushes were mounted had become slightly loose a 
had turned back enough to lift the brushes from contact with the commuta 
tor. The brush holders were of the kind having a limiting stop each ¥4j 
The remedy was, of course, very simple. The trouble could have cas! 
been found by the engineer had he used a little “ horse-sense,” and 35 
have before said a little systematic testing. I do not mean by this, a sere 
of guesses, but tests based upon sound judgment. Go off in a corner au 
think it out, but do not hop around and try a dozen different things with 
out knowing the reason why you are doing them. Itis seldom that troubk 
of this kind is cured accidentally. 

I went to Milwaukee one time to find the trouble with a large Brust 
arc machine. The dynamo man said he had not been able to find th 
trouble, and that it had not worked for three days. It seems incredibl 
when I relate the cause to have been that one section of the commutato 
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d been removed and was missing. How the man in charge could have 
iled to discover it is more than I can understand, but he was ignorant of 
e fact until I pointed it out. If I thought that. it would make inter- 
ting reading I could relate, I venture, at least, one hundred as ridiculous 
ses as these, where a little thinking and a general knowledge of the 
chines in charge could have saved time and money to the owners. I 
ll not attempt in this article to describe how these tests should be made 
order to locate trouble, for there are hardly any two cases alike. It will 
srefore be necessary to adopt a systematic method which I will endeavor 
present at another time. There are two sides to every story and the 
gimeer or dynamo men are not always to blame. The owners of plants 
auld not look to them for all of the trouble that occurs until they have 
it performed all they should before the plant is given into their hands. 

Every plant that is put in should be tes'ed, ‘‘received ” and accepted 
an independent and competent electrical engineer, one who is in busi- 
ss for himself and expects to remain so, so that he could givea fearless 
d honest opinion to his employer. He should closely examine the 
namo for capacity, insulation, continuous run, efficiency and an import- 
t and often overlooked quality, mechanical construction. And then 
ne in a number of minor features which should be looked after, induct- 
‘ velocity of the armature—it may be greater ona drum than a ring 
nature; rise of temperature on full load should receive close attention ; 
steresis and Foucault currents are much more noticeable in badly con- 
ucted and proportioned machines than is usually suspected. I have 
Own a case where these two ever present evils have absorbed more than 
per cent. of the power for the dynamo. The heating of switch contacts 
d other joints should be noted; the resistance of the circuits as a whole, 
d in sections, should be measured. In fact, every condition should be 
refully noted. Ifthe dynamos are compounded, see that the rise with 
id corresponds with the loss in line, also be careful to note if there is 
ore than one compound dynamo, whether the equalizer is large enough. 
ie resistance of the equalizer should not be less than one-half of the resist- 
ce of the larger armature. 

There are numberless points of this kind that should be carefully 
spected by a competent man before a plant should be accepted, and I 
leve that if owners understood more of the importance of these seemingly 
Ne points—but, in fact, very important factors to the success and econ- 
1ical maintenance of every plant—that there would not be so many 
itchers in the business manufacturing electric light apparatus today.— 
oree Bain, in Electrical Industries. 


A Wonderfu! Machine. 


A phonoscope is an instrument just perfected by M. Dumeny, of Paris, 
nich combines a number of instantaneous photographs of a person speak- 
g in such wise that a deaf mute, expert at lip reading, can understand 
hat was said. The movements of a speaker’s lips are so rapid that at least 
teen photographs a second must be taken to get a good result. The 
hole head and bust of the speaker is photographed in order to get the 
nefit of the expression. In the phonoscope the positives are arranged 
ound the periphery of a disc, which is rapidly turned by a handle. A 
cond disc having a single window in it just opposite the plates is also 
tated by the same handle, but at a much higher speed than the other. 
beam of sunlight illuminates the plates from behind, and the observer 
oking into the apparatus sees them pass his eyes one after the other in 
ich rapid succession as to produce the effect of a single image endowed 
ith animation. To this end at least ten or twelve must pass the retina in 
second. M. Dumeny is so far satisfied with his results that he looks for- 
ard to a time when we shall possess veritable ‘‘ speaking likenesses’’ of 
ir friends. —[New Orleans Picayune. 


Solid Piston Valves. 


The Zeufonic, White Star steamer of the first class, when i New York 
me months ago, had the rings removed from the piston valves of her en- 
nes, and directly afterward made her famous run, breaking the record 
om New York out. There is, no doubt, a good deal of lost power con- 
imed by the friction of stiff piston rings. There is no way to prevent over 
ressure when adjustable packing is employed, and this is one of the main 
-asons in favor of snap rings, or non-adjustable ones. Itis a problem of 
tting, and the character of materials. Every one with much experience 
‘ill have at some time, if not many times, met with sliding joints . under 
‘eam that show no wear or symptomof it. The fact is, we do not know 
ll concerning the wear of surfaces under steam, but do know that when 
ressure is inconsiderable, as in the case of piston valves of vertical engines, 
ud when the metal is uniform in respect to expansion, positively fitted 
arts do not wear. Ifa main steam cylinder, or a valve chamber can be 
‘bored true,” and that means a good deal, and a piston can be made with 
certain fit therein, no change will take place, and friction will be entirely 
liminated. —[Industry. 


A Tinplate Machine. 

Leaving aside the question of economy in importing or manufacturing 
mplate, we have a very ingenious machine for its production, invented by 
Villiam Buckman, and being exploited by the American Tin Plate 
fachine Co. The black sheets from the pickling bath are fed into the 
iachine, which scoures them with sand as they pass through and then 
rashes the plates thoroughly and dries by steam heat. The machine 
when desired) then fastens the cut sheets and forms a continuous roll, 
specially adapted for roofing purposes. The roll now passes through the 
lax and tin bath, which is covered with palm oil—a feature for which Mr. 
3uckman claims many advantages over existing methods. 

The machine (of which several have been built and one ordered for 
Vales, so rumor has it) has a capacity of ten boxes of cut sheets per hour. 
(here is no reason why American ingenuity should not bring tinplate mak- 
ng under its wing as well as other industries, and when the conditions are 


ripe and more study turned to that industry, it will flourish without the aid 
of a ‘‘fostering parent.” It is a similar case to many small shops who 
make every bolt in the lathe when machine made bolts could be bought 
cheaper, but boasting that ‘‘they make everything themselves.” When 
they are led to see the economy of a bolt machine (if their work warrants 
it) they are then practicing economy in making their own. This applies 
to any industry.—[N. W. Mechanic. 


Cold Water in a Red Hot Boiler. 

‘In 1856,” said an old engineer, ‘‘I conducted experiments which 
proved to me that putting cold water in ared hot boiler could not cause an 
explosion. At that time, and indeed, up to a comparatively recent date, 
the opposite theory was held. I did not try to reform the philosophy of 
engine operators in this regard, but sometime in the latter sixties I had an 
opportunity of demonstrating my position. We had been working up stairs 
for some time, and when the second engineer and myself went down, I 
smelled burnt gum. I asked the second to look around, which he did, and 
found some badly scorched places. I then suspected that the water had 
gone down in the boiler, and asked him toseeif it had. He glanced at the 
gauge, and hurriedly opened the furnace door. Sure enough, the boiler 
was red hot. That fireman turned as white as bleached cotton and looked 
at me, perlectly horrified with fear. Several of the employes of the factory 
were around, and when I told the fireman to start the pump, they drew 
back at a safer distance. Jim (the fireman) would not do it. 

: ‘¢ «We'll all be blowed into eternity quicker’n you say Jack Robinson,’ 
e said. 

‘«Stepping over to the pump, which for some reason had stopped, I 
started it, but when I turned around, not a man was in sight. Well, the 
boiler filled up, and there was no explosion. The only thing that it caused 
was a slackening of the speed of the engine. 

‘* Vet there are a great many cold water men, and I suppose, always 
will be.” 


True Surface Plates. 

When a set of surface plates is true, if their surface is thoroughly 
cleaned with a silk handkerchief or the palm of the hand, and one is 
applied to the other, it appears to float about as if on numerous frictionless 
rollers, the slightest touch being sufficient to move it. If one plate be slid 
on the other, applying sufficient pressure, they will be found to adhere 
together, the top one being able to hold up the bottom one with ease. 
This was at one time thought to be owing to atmospheric pressure, the 
plates being so true as to exclude the atmosphere. This, however, doss 
not seem to be the case, for in a lecture before the Royal Institution, Dr. 
Tyndall describes some experiments he made with some hexagonal White- 
worth plates, in a vacuum, and they showed both the property of adhesion 
and floating. The lower plate of the two weighed three pounds, and had 
attached to it a mass of lead weighing ten pounds, but still the plates 
adhered together. Dr. Tyndall supposes the adhesion to be caused by the 
molecular attraction of the numerous bearing points brought into contact 
through the truth of the surface of the plates.—(|The Mechanical World, 
London. 


A Low Priced Outfit. 

‘¢ We had a picnic at Atlanta, Ga., a short time ago,” said a tool 
builder the other day. ‘‘ The technical school down there burnt some 
months ago, and they were purchasing machinery for the new one. The 
day that the bids were to be received was known by nearly every tool 
builder, and they came in force. Before the time closed for receiving bids, 
there was a regular national convention of manufacturers of machine tools 
and their agents. We all knew that with so many on the ground, the 
shaving down would be considerable, and none but low bidders went in. 
I remember frequently hearing the remark: ‘ Hello, there’s soand so, just 
arrived. He is an outragousslasher. I'l] have to put in another bid,’ and off 
the speaker would go to revise his bid. The college people were sharp enough 
to ask for separate bids on every piece of machinery. The consequence 
was, every One went away with a very small order, and none with any 
other; and the college got their outfit at prices way below anything known 
before.” 


ARTICLES of incorporation have been filed by the Lodge & Shipley 
Machine Tool Co., Cincinnati, O., with a paid-up capital stock of $100,000. 
The new company succeeds to the plant and business of the Ohio Machine 
Tool Co., William Lodge, proprietor, and with Mr. William Lodge as pres- 
ident and general manager, and Mr. Murray Shipley, Jr., vice-president 
and secretary. They propose, in addition to the specialties they are now 
producing, to manufacture a line of turret lathes of new design, and em- 
bodying a number of the patented features contained iu the motor gear 
lathe recently put on the market by the Ohio Machine Tool Co. In addi- 
tion to the above the Lodge & Shipley Machine Tool Co. will manufacture 
a complete line of machinery for boring and turning pulleys, couplings, 
friction clutches, etc., from twenty inches to six feet in diameter. 


RECENT experiments of a Glasgow firm show that in drilling a }$ inch 
hole in mild steel, using a drill with flat sides, a pressure of 916 pounds 
was required to force it to its work, the speed being 136 turns per minute, 
and the feed 312 turns to the inch. Under exactly similar conditions a 
drill with feathered edges (relieved) required but 616 pounds pressure, 
showing a decided disadvantage in using the flatdrill. This may be com- 
pared with our flat drill as against our twist drill. 


THE decimalists say that the twenty-four hour day is doomed. The 
day is to consist of ten hours; the hour will be divided into ten decades, 
each of which will contain ten minutes, each minute ten seconds and each 
second ten flashes. Upon this basis a clock has already been constructed. 
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HABITS OF THOUGHT. 

In the routine of piece-work in a mechanic’s life there is a repetition of 
physical exercise of comparatively small diversity. The small compass of 
his physical movements, and the sameness of them, are an index to his 
mental habits. Because every new act requires a new thought, while a repe- 
tition of an old act after a time becomes mechanical to a great extent. It 
is easier to repeat the same thing over and over, whether in mechanism, 
in vocal utterance, or in abstract intellectual problems. This has induced 
many in all departments of industry, as well as in the so-called professional 
branches of life, to adopt the imitative and repetitive and discard the pro- 
gressive, for the ease of it. But there is a pleasure lost in this sort of liv- 
ing, a pleasure which belongs exclusively to progressive genius. Life 
becomes stale if not spiced with a variety of thought and action. The 
advantages of a one piece man therefore, who does the same work over 
and over daily, hourly, or oftener—the advantages of such a man for 
broadmindedness are very meagre indeed. He lives the full breadth of his 
life perhaps in one second of time, and this marks his intellectual worth or 
greatness for the moment. 

The best way out of the rut of a narrow life of this sort is always by 
the right kind of literature. A book or paper which will give the piece 
mechanic a knowledge of the whole line in which he is engaged, will not 
only make him capable of working in other branches of his shop or factory, 
but will give him so much more field of thought ; which never fails to entertain 
the person, and strengthen the character. Tnere are those who ‘‘scatter”’ 
their efforts too much to be sure, but none there are who branch out too far 
in relative lines of thought for strengthening their grasp of the one depart- 
ment of industry to which they are adapted. 

Scientific reading, as well as novel reading, becomes fascinating by 
habit. Those who contract the habit of reading novels get to regarding 
thought as injurious and pursuit of knowledge as laborious and unhealth- 
ful. ‘*‘Asifit would hurt any one to think!” exclaimed Dr. Wheeler, 
of Meadville, in one of his lectures to young men. And yet some people 
often say that they use so much of their strength in manual labor and office 
business that they are too tired to read anything that will benefit them. 
But when they have become habitual readers of mechanical or other tech- 
nical works they conclude that reading and thought is a recreation when 
interspersed with other toil. Literary work is the complement or relief of 
a toiler’s life, and whoever neglects it will miss a part of his life and 
become a one-sided selfish man with all his impulse running to the gratifi- 
cation of his animal nature. 

There are those who even discourage thought by hoarding up their 
ideas and depriving others of the benefit of their experience. We some- 
times meet a manufacturer or a foreman or an old engineer or a mechanic 
of some sort, who says, ‘‘I don’t want people to know my process,” or 
‘¢T would rather keep my discovery a secret.” Such men never attain a 
very high standard of excellence because they fail to get the interchange of 
thought which would assist them to rise. It takes an Edison, 
Westinghouse, Nikola or Thurston to become great in their line. These 
men are all believers in hard work, interspersed with thought based upon 
the thoughts of others. 


Dislinnins Cheatin 


(Readers are invited to use this department. AlJl questions on mechanic! 
scientific subjects of a practical nature and of general interest will receive attention. f 
writer must give his name in full, but nothing that may identify him will be published 
a question if he requests his name withheld. It will give the editor pieasure to assist,thro 
thiscolumn, all readers, if possible, and he cordially solicits practical queries.) 

(430.) John H. Yerks, Jamaica Plain, Mass., writes: ‘‘Is there a 
way to arrive at the nominal horse-power of an engine without go 
through the usual course, or rather, without knowing the pressure un 
which it is to be operated, but simply knowing the size of the cylinder 
A.—The only certain method of ascertaining the work an engine will de 
to get the pressure by the use of an indicator, and figure it as we have f 
quently instructed engineers in these columns. If you wish tte 





the nominal horse-power by approximation, square the diameter of the 
of the cylinder and divide by four. This generally comes very n 
zhe accurate figure. 


(431.) C. P. J., Bridgeport, Conn., asks: ‘‘ How should a test fa 
leaks upon an arc or incandescent circuit be made?” A.—The circu 
must be entirely separate. Disconnect the dynamos from the leads 
either circuit. In an arc circuit break the line at the farthest point away, 
then place one terminal of magneto bell to one lead and the other to th 
ground. If there is no leak the bell will not ring. Do the same with ts 
other lead. Next, place both bell terminals to both leads, while broken 
If the bell rings on either set of circuits, cut the line into sections at lamp, 
from farther end, and test as before, for each section separately. Tes 
incandescent circuits the same, all lamps being off and the main switche 
on. 


(432.) W. Y¥. R., Denver, Col., asks: ‘‘ What may cause a comm 
tator to burn out?" 4.—Many things, the most common, perhaps, bein 
uneven segments, causing sparking when carrying an extreme load. 

(433-) Oscar Pearins, Decatur, Il., writes: 1. ‘* How may hot bea 
ings in a dynamo be remedied? 2. Why is a resistance lamp placed on: 
dynamo?” A.—1. If the dynamo is properly set and in line, andt 
bearings are of good material, smooth and even, the trouble may be wit 
the lubrication. See that the oil cups are not clogged, make sure that i 
oil is feeding, and if possible reduce the load to give the oil a better chana 
to remedy the trouble. 2. To indicate the general condition of the current 


(434) Engineer, Los Angeles, Cal., asks: ‘‘ How can I find 
number of gallons of water a cylinder will hold?” .4.—Get the square 
the diameter of the piston in inches and multiply by the length of 
stroke in inches. This multiplied by .0034 will give the capacity in U.8 
standard gallons. | 


(435.) C. L. Green, Foxburg, Pa., writes: ‘‘ Will you please infora 
me through your ‘Questions and Answers’ how to mix the sand am 
what to mix it with and please state the proper quality of sand to be ust 
for molding brass, also how to melt old brass in small quantities?” 4- 
Use a fine grade of molding sand. No mixing is required, but the sam 
should be thoroughly ‘‘ riddled” or pulverized. To melt brass you mu 
have a crucible, and a furnace. To get the heat you must havea cob 
fire. With the above arrangements you can melt any kind of brass, old 0 
new. 


(436.) A. W. McCarty, Rockoak, W. Va., writes: ‘‘ Please git 
me the names of the technical, mechanical or machinery schools of tb 
United S:ates?” .4.—The list is so numerous that we are obliged to reft 
you to the Commissioner of Education, Washington D. C., whose report 
be sent you on application. See this report, pages 1154 to 1157. Ther 
are other schools besides those mentioned by the Commissioner of Educatio 


(437.) ‘‘A Subscriber,” Loomis, Neb., writes: ‘I am runnipg 
Corliss engine and the shaft is connected with a face coupling to the lip 
shaft, which is about 40 feet long. Would like some instructions m regi" 
to lining a shaft thus connected. 2. What is the best and cheapest pack 
ing for man-hole plates?” 4.—1. To line up your shafting you must # 
first that the crank shaft is in line. There are various methods of asc 
taining this. One is torun a line through the center of the cylinder # 
beyond the crank. Turn the engine on its outer stroke until the | 
pin touches this line, and mark where ittouches. Then turn the engine? 
its inner stroke and mark where the pin is touched the same as before. ! 
the line touches the pin in the same place on both outer and inner stroke! 
the shaft is in line. If not, the distance of the points where the pit! 
touched from the collar of the crank will determine which way the cra? 
shaft is out of true and can be trued accordingly. When the craok shat! 
in line the mill shaft can be made so. 2. Lead gaskets are the cheapest! 
the end, but hemp costs the least originally. 


(438.) ‘‘Subscriber,” Des Moines, Ia., writes: ‘‘ Will you ples 
give me the best method for tempering tools for hand brass turning (as 
brass) ? I have been heating to a cherry red and plunging into linseed oll 
which is very good, but would like something better. Will some brothe 
hand brass turner give us some instructions on this very important point 
A.—We would advise you to plunge it vertically into soft water barden¢ 
with lime. Perhaps some reader will, in response to your request, 8!” 
you a better method. 


(439.) C. A. H., Salem, N. C., writes: ‘We have had conside! 
able trouble in regard to balancing some cones that we are building, 
would like to get full information direct from you, if possible, in ré ard t 
same. The cones are about 27” long, 12” diameter at one end, 7 2 th 
other, in head a 1 7-16” shaft is secured. We find considerable difficult 
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balancing these cones, so they will run smooth. When we get one end 
lanced, the other seems to vibrate. We would like to get the best 
‘thod for balancing a cone or cylinder of this kind. The cones referred 
are to make 1,000 revolutions per minute, therefore if there is any differ- 
ce in the way of balancing these cones with different speeds, we would 
e to know it. The cones will weigh about 501 pounds each and have 
rings on each end.” A.—We judge from the dimensions and weight 
your cones that they are solid iron. We can suggest only one Way to 
ance a solid cone. The shaft should go through it, and the bearings 
puld be as frictionless as possible. When this is done and the cone will 
nain at rest at every point, the only way we know of to balance it more 
‘fectly is to speed it up to 1,000 revolutions, or more if possible. At 
s speed its eccentricity will be apparent, and by gently turning towards 
' revolving surface a screw with pencil or chalk attached, until the 
thtest touch is perceptible, the heaviest side will be marked. By add- 
‘metal to the lightest parts until the mark or line around the cone is of 
tal strength, a more perfect balance can be secured. This is a nice 
ce of work, for at 1,000 revolutions per minute an ounce more weight 
one side than the other will cause a vibration, but patience and skill can 
cessfully accomplish it. Readers are invited to give the inquirer any 
ormation of value to him of which they may be possessed. 


pe@s~ Readers are cordially invited to send us any questions, comment, 
ormation, ideas or corrections that suggest themselves while reading the 
Juestions and Answers.” The time to do it is when it is in mind. If 
e puts it off he is very likely never to get at it. Now is the best time. 
| communications are appreciated.—{ Ep. 


STEAM ENGINEERING OF ELECTRIC LIGHTING PLANTS. 





It has frequently been said that electrical engineering is nine-tenths 
‘chanical and one-tenth electrical. The approximate truth of this state- 
mt is now becoming evident in the construction of the most recent 
central station” plants for the electric lighting of large cities. The diffi- 
lty of making these decisions and of completing the general design of 
» plant is enhanced by the fact that the mechanical engineering of elec- 
cal lighting plants is now in a transition state, and there is scarcely a 
ant in existence which can be safely taken as a model for new designs. 

the electrical part of the problem there is less difficulty, for the reason 

at the principal element in it, the dynamo, has already reached a remark- 
ly high efficiency, and the electrical data as to wiring, insulation, etc., 
e so well known to electricians that they are not apt to make any serious 
istakes in their choice of types or sizes of dynamos or in their systems of 
ring. 
In all branches of engineering there is a tendency toward a perman- 
‘ce of type and a unification of design following a period of tentative 
ort and variety. For instance, in marine engineering 30 years ago there 
tre numerous types of boilers and of engines. Now 1n the best practice 
e Scotch form of boiler and the inverted vertical compound or triple 
pansion engine is in almost universal use. In locomotives there is 
markably little variety, what is known as the American locomotive hav- 
g resisted all attempts to materially change its general character for more 
an 30 years. In bridges of moderate span the span-connected bridge in 
is country is almost universal, departures from this type being made only 
cases of exceptionally long spans or for architectural reasons. 

The business of electric lighting is becoming one of enormous magni- 
de. As the great cities increase in wealth even faster than they increase 

population the former luxury of the electric light is becoming almost a 
‘cessity, and people are continually using it with greater extravagance. 
central station plant therefore of necessity becomes a vast establishment, 
quiring an equipment of thousands of horse-power of boilers and rope 
id demanding the utmost skill of mechanical engineers to make It efficient 
id profitable. 

In chimneys, for instance, the variety ranges from the small and cheap 
m stack to the vast brick pile, which has been well called a monument to 
e folly of its builders. In boilers every conceivable type of ordinary 
ationary boiler is used, and some engineers, not satisfied with the best 
1own land boilers, are seriously considering a type which has as yet found 
field of usefulness on steam yachts and torpedo boats only. In engines 
e range is from the triple-expansion Reynolds-Corliss engines, at Provi- 
mce, with a record of less than 13 pounds of water per horse-power per 
mur, to the high-speed single-valve single-cylinder engine, whose water 
asumption is only guessed at. In connections between the engine and 
mamo we have belts, leather, rubber, cotton, and leather links, rope 
ives, friction clutches, friction cones, and various patented systems of 
msmission, with belt tighteners and other like means of wasting the 
hwer of the engines. 

One of the conditions of electric lighting which makes the selection of 
e steam plant a matter of peculiar difficulty is the fluctuation in the quan- 

of work done. The maximum work is required during only a few 
a in the evening. As both boilers and engines have but a limited 

e of capacity in which they approximate their maximum economy, a 

ease in economy taking place both when they are over-driven and 

D under-driven, it is a matter of fine calculation to determine what 

ine, and what combination of boiler and engine, and what steam press- 

efor such combination, will give the highest economy for the whole time 
‘Tunning, rather than what will give the highest during the period of 
aximum work only, A similar calculation is also needed to determine 

er, with a given cost of coal per ton, it pays to put in a triple-expan- 
én engine, with its known economy of fuel for maximum loads, if it 1s to 

at its most economical rate for only three hours out of every 24. 

Another difficult point to determine is for what time during the 
of load below the maximum it is advisable to let all the engines 
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and boilers work with a gradually decreasing load, and when to shut down 
one or more of the engines and boilers. Careful observation in running 
plants and continuous testing and recording of results will be needed before 
any general principle can be laid down on these points. 

In the mat'er of steam boiler performance much dissatisfaction exists 
because continuous records of water and coal consumption indicate far less 
economy of coal than would be estimated from records of individual boiler 
tests during a period of ten hours of expert testing. The reason of the 
apparent loss is probably that the conditions prevailing during the tests of 
a single boiler are not the same as those prevailing in a large plant of boil- 
ers running continuously, especially as regards force of draught and its 
equalization among several boilers. It is frequently found that in a row of 
boilers some may have too much draught causing excessive waste of heat 
in the chimney, and others too little, causing imperfect combustion and 
excessive percentage of loss by radiation. Much care is needed to cause 
the condition under which a boiler is used in actual service to approximate 
those existing during a test. A pyrometer should be used with each boiler 
to indicate whether or not there is excessive waste of heat in the flue gases. 

One of the most expensive items in the cost of an electric lighting plant 
in a large city is that of the land and buildings, and the increasing cost of 
this item is likely to control in future to a great extent the selection of the 
type of boiler and engine. The water-tube boiler, giving exceptional 
advantages in compactness as well as in ability to carry high pressures of 
steam in safety, is likely to become the permanent type for all large plants. 
The multipolar dynamo, capable of being run at moderate speeds, is offer- 
ing great advantages in the direction of economizing space by reason of its 
ability to be placed on the engine shaft without the intervention of pulleys, 
belts, friction clutches, jack-shafts and other encumbrances. The vertical 
type of engine is also likely to become the favorite chiefly on account of its 
saving of ground space. Compound and triple-expansion engines are 
likely to be adopted almost universally on account of their economy of 
steam, unless in locations where coal is cheap. Their more general use 
should also result in reduction of their price, which now seems excessive as 
compared with single cylinder engines. Forced draught has not yet been 
adopted to any great extent in electric lighting plants, but as it has come 
into somewhat general use on the Atlantic steamers, where saving of space 
is a prime requirement, there seems to be no good reason why it should 
not be adopted in electric lighting plants. 

Before any general change in the direction of permanency in the type 
of steam engineering equipment of electric lighting plants can be expected, 
however, there must be a more general testing of the efficiency of the vari- 
ous kinds of equipment now in use, covering the efficiency of the boiler, as 
shown by the water it evaporates per pound of coal, of the engine, as 
shown by its steam consumption per indicated horse-power, and of the 
combination of the engine and the dynamos, as shown by the electrical 
horse-power generated by the dynamo in comparison with the indicated 
horse-power of the engine. It is to be hoped that there will be a series of 
tests made at the World’s Fair of the efficiency of these various elements 
and combinations, and they should do much toward establishing that per- 
manency of type which has been reached in many other branches of engi- 
neering. —[Engineering and Mining Journal. ; 


Electricity at Homestead. 
Electricity figured to some extent in the great strike at the Homestead, 
Pa,, steel mills. Itis said that preparations were made to defend the works 
by stringing wires above the high board fence surrounding the mills, and 
connecting these with dynamos, so that intruders could receive a powerful 
intimation that their presence was not desired. After the Carnegie Co. 


| had succeeded in getting some men to go to work, one of the officers said 


this: ‘‘ The rate of pay for the new men will be increased in proportion as 
the number of hours is increased, so that no injustice will be done them. 
The old open-hearth mill may be abandoned altogether, and, in any event, 
at least fifty of those formerly employed there will find their places filled 
by automatic electric motors now being manufactured by the Westinghouse 
Company.” Thus it will be seen that electricity plays a part even in labor 
troubles.—[Western Electrician. 


Where to Locate New Factories 


Is the title of a 150 page pamphlet recently published by the Passenger 
Department of the Illinois Central Railroad, and should be read by every 
mechanic, capitalist and manufacturer. It describes in detail the manu- 
facturing advantages of the principal cities and towns on the line of the 
Southern Division of the Illinois Central and the Louisville, New Orleans 
& Texas Railroads, and indicates the character and amount of substantial 
aid each city or town is willing to contribute. It furnishes conclusive proof 
that the South possesses advantages for the establishment of every kind of 
factory working wool, cotton, wood or clay. Fora free copy of this illus- 
trated pamphlet address Mr. J. F. Merry, Assistant General Passenger 
Agent, I. C. R. R., Manchester, Iowa. 


THE office of the Machinery Moulders Journal will be removed to Pitts- 
burgh, Pa., September roth, John A-Penton having retired from the 
management of the organization. The /ourna/ will hereafter be under the 
control of W. G. Wilkes. All communications, papers, etc., should be 
addressed to Machinery Moulders Journal, 86 4th Avenue, Pittsburgh, Pa. 


In ‘‘ A Chapter in Meteorological Discovery,” in the October Popular 
Science Monthly, Mr. John Coleman Adams presents Benjamin Franklin as 
the father of American Meteorology, and shows the part which Redfield, 
Espy, Dr. Hare, Prof. Loomis, Biodgett, Mitchell, Coffin, and Dr. Joseph 
Henry have severally had in building up the science. 


Engineers will do well to examine carefully the ‘‘Soot Sucker” on 
page 13. 
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STRUCTURE OF THE STEAM-ENGINE.—1I. 





BY PROF. R. H. THURSTON. 





Some Stationary Engines. 


The structure and uses of the steam-engine have been well defined 
and mutually adapted, each to the other, since the middle of the ninteenth 
century; and in such manner as to have led to the production of certain 
fairly definite forms of engine; which are each employed very generally, 
sometimes exclusively, for equally specific purposes. 

Thus: The modern mill-engine, simple or compound, is commonly a 
direct-acting, horizontal engine—at least for moderate and large powers— 
with effective provision for adjusting the point of cut-off by the action of 
the governor; the engine employed especially to drive fast machinery is 
commonly a machine having a ‘‘ positive-motion ” valve-gear and as sim- 
ple of construction, as compact, and as well balanced as the art of the 
builder can make it ; while the locomotive and marine engines are each of 
a type which has been the product of years of change and of evolution 
which have resulted in their very perfect adaptation to their peculiar work. 
It has thus happened that engines are divided into classes ; each class hav- 
ing its characteristic form and structure, and its own special nomenclature. 

According to Weisbach’s system, the various piston-engines may be 
grouped under the following classes : 

I. According to the number of cylinders: (1) Single cylinder. (2) 
Multiple-cylinder engines. 

II. With reference to the construction of cylinders: (1) Fixed cylin- 


der. (2) Movable cylinder. In the first case the engines are—(a) Ver- 
tical. (4) Horizontal. (c) Inclined. In the second case, they are—(a) 
Oscillating. (4) Rotary. 


III. With reference to the action of the steam: (1) Single-acting. (2) 
Double-acting. 

IV. With reference to the transmission of steam-power: (1) Direct- 
acting. (2) Indirect-acting. And in the latter case either—(a) With bal- 
ance lever, or beam. (4) Without lever or working beam. 

Steam-engines classed according to their purpose and use, as in the 
following scheme, may be taken as practically including all existing stand- 
ard and approved types. 

Standard types of engines; general class: 

Stationary, or Mill, Engines: Moderate speed or high speed. 

Agricultural Engines. Pumping Engines. Crank and fly-wheel. 
rect-acting. 

Portable Engines and Semi-portable Engines. 
Road Locomotives. Ratlway Locomotives. Marine Engines. 
gines. Screw-engines. Special Types. 

In the first classification—that by reference to proposed use—the title 
is sufficiently indicative of its own reason and meaning; and this is com- 
monly the case with the nomenclature based on structural characteristics. 
A simple engine does its work in a single cylinder; while a ‘‘ compound 
or multi-cylinder engine has two or more cylinders,” so connected ‘‘ in 
series’ that the steam exhausted from one shall be successively worked, 
under decreasing pressures, in the others. 

Direct-acting engines are directly connected from head of piston-rod 
and the cross-head to the crank; beam-engines have a ‘‘ working-beam ” 
interposed ; and the geared engine drives its load—as the screw-shaft in 
marine engines—by means of pinions on the crank shaft and gears 
on the screw shaft; thus enabling the latter to be driven at 
higher speed than the former, or, in very rare instances, the 
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Fic. 28.—STATIONARY ENGINE, 
reverse. Vertical, inverted, horizontal, or inclined engines are so 
bamed to indicate the direction of their ‘‘center-lines’”’ and their 


position. Condensing and non-condensing engines are distinguished by 
the fact that the latter possesses a condenser. The condenser, however, 
is not always made to produce a vacuum, when high steam-pressures are 
adopted ; it is occasionally worked at atmospheric pressure, and is then 
simply either a heater or an expedient for securing pure feed-water for the 
boilers. 

Reciprocating engines are those—the usual type—in which the piston 
moves backward and forward in a true cylinder ; vibrating engines consti- 
tute a rare type in which the piston swings in an arc inside a cylinder of 
appropriate form; while rotary engines are those in which the piston con- 
tinuously revolves on an axis, usually parallel to its own plane. 

The classification adopted by the author as that which will be followed 
in the arrangement of this work is the first, as presented in the table above ; 
but separate articles or chapters will be devoted to such modifications as 





are comprehended in the other methods of classing engines falling unde 
those heads. * 

The Stationary Engine has a variety of forms, differing with the speci 
nature or with the location of the machinery to be driven. It is usually; 
simple engine; but is getting to be more and more frequently “con 
pound,” or even ‘‘triple-expansion ;” it is usually driven at modera 
speed, and has a ‘‘detachable valve-gear”’ or ‘‘ drop cut-off;” but it: 
often of the high-speed type, with a positive-motion valve gear and a shat 
governor. Among the most common forms are : 

(1) The Mill-engine; (2) the Pumping-engine, and others of the ma 
erate low-speed class; (3) the High-speed Engine, of various kinds, bi 
mainly used for mills or electric-lighting establishments ; and a few peculi 
forms that need not be here considered. 

Each of these types or forms is built both simple and compound; th 
latter will be specially considered in a distinct chapter. 

The best known and most generally used class of stationary engines: 
the present time, as has been stated, is that which has the so-called ‘dr 
cut-off,” or ‘detachable valve-gear.” The oldest well-known form | 
valve-motion of this description is the Sickels cut-off, previously mentione 
patented by Frederick E. Sickels about the year 1841. It was introdect 
by the inventor in a form which especially adapted it to the beam-engi 
used on the Eastern waters of the United States, and was adapted tos 
tionary engines by Messrs. Thurston, Greene & Co., of Providence, R. | 





2y.-—HORIZONTAL STATIONARY ENGINE. 


Fac. 


who employed it for some years before any other form of ‘drop cutl 
came into general use. 

The Sickels cut-off consisted of a set of steam-valves, made indepen 
ent of the exhaust-valves, and each raised by acatch, which could | 
thrown out, at the proper moment, by a wedge with which it came in c0 
tact as it rose with the opening valve. This wedge, or other equivat 
device, was so adjusted that the valve should be detached and !all to 
seat when the piston reached that point in its movement, after taki 
steam, at which expansion was to commence. From this point, no ste 
entering the cylinder, the piston was impelled by the expanding vap 
The valve was usually the double-poppet. Sickels subsequently invent 
what was called the ‘‘beam-motion,” to detach the valve at apy pout 
the stroke. Asat first arranged, the valve could only be detached dun 
the earlier half-stroke, since at mid-stroke the direction of motion oft 
eccentric-rod was reversed and the valve began to descend. By introdt 
ing a ‘‘wiper”’ having a motion transverse to that of the valve and 
catch, and by giving this wiper a motion coincident with that of the pis 
by connecting it with the beam or other part of the engine moving ¥ 
the piston, he obtained a kinematic combination which permitted the va 
to be detached at any point in the stroke, adding a very simple contrivat 
which enabled the attendant to set the wiper so that it should strike 
catch at any time during the forward movement of the ‘‘ beam-motion. 

On stationary engines, the point of cut-off was afterward determi 
by the governor, which was made to operate the detaching mechaos 
the combination forming what is sometimes called an ‘‘ automatic” cut 
The attachment of the governor, so as to determine the degree of exp 
sion had been proposed before Sickel’s time. One of the earliest of th 
contrivances was that of Zachariah Allen, in 1834, using a cut-off ¥ 
independent of the steam-valve. The first to so attach the governor tt 
drop cut-off valve-motion was George H. Corliss, who made it a feature 
the Corliss valve-gear, already referred to, in 1849. In the year 1355, 
T. Greene introduced a form of expansion-gear, in which he combined! 
range of the Sickels beam-motion device with the expansion-adjusim 
gained by the attachment of the governor, and with the advantage 
slide-valves at all ports—both steam and exhaust. 

Many other ingenious forms of expansion valve-gear have i 
invented, and several have been introduced, which, properly designed 4 
proportioned to well-planned engines, and with good construction 4 
management, should give economical results, little, if at all, inferno 
those just named. Among the most ingenious of these devices is that 
Babcock & Wilcox, in which a very small auxiliary steam-cylinder 
piston is employed to throw the cut-off valve over its port at the sae 
which the steam is to be cut off. A very beautiful form of isochr 
governor was used on this engine, to regulate the speed of the engint 
determining the point of cut-off. 

In some forms of Wright’s engine the expansion is adjusted by 
movement, by the regulator, of cams which operate the steam-val¥ 
that they shall hold the valve open a longer or shorter time, as requir 

The older forms of stationary engines were usually simple ind 
of plain construction, durable, economical in first cost and in mainted 
but, as compared with more recent engines, wasteful of steam and 
But little space need here be given to their description. They were 
beam-engines or direct-acting, and their valves and gear, from the 
quarter of the century, consisted often of a single three-ported slide- 
like that of a modern locomotive, driven by a single eccentric and 
ing the desired expansion and compression of steam by the lap and le 
the valve, in a manner to be described in a succeeding chapter. 
beam-engine gradually fell into disfavor, on account of its size and 
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ind was displaced vety generally, by the middle of the century, by the 
10rizontal direct-acting engine; and the increased steam pressures and 
mproved economy of the non-condensing engine also resulted in the 
ncreasing employment of that form of machine, to the exclusion of the 
-ondensing engine, which is, however, still much used, especially for large 
OW E;IS. 

Where economy was particularly sought, the engine was often fitted 
vith a separate cut-off valve, often mounted on the back of the main valve ; 
ometimes, however, as a distinct organ in its own valve-chest. In the 
nost common system—that of Mayer—this cut-off valve consisted of two 
locks sliding on the back of the main valve, actuated by an independent 
ccentric, and capable of being separated or brought together, as desired, 
'y a right and left screw, in such manner as to vary the point of cut-off to 
ny required extent. The eccentric is set with or 180° from the crank, 
ccordingly as the cut-off 1s effected by the inside or the outside edges of 
he cut-off blocks. 

Where much power is required, the stationary engine is now usually a 
\orizontal direct-acting engine, having a more or less effective cut-off valve- 
ear, according to the size of engine and the cost of fuel. A good example 
ff the simpler form of this kind of engine is the small horizontal slide-valve 
ngine with the Meyer system of valve-gear. This form is a very effective 
nachine, and does excellent work when properly proportioned to yield the 
mount of power. * * * 

The engine shown in the accompanying illustration (Fig. 28) is an 
xample of an excellent stationary engine, and is simple, strong and effi- 
lent. The frame, front cylinder-head, cross-head guides, and crank-shaft 
‘ plumber-block,” are cast in one piece. The cylinder is secured against 
he end of the bed-plate, as was first done by Corliss. The crank-pin is 
et in a counterbalanced disk. The valve-gear is simple, and the governor 
‘fective and provided with a safety device to prevent injury by the break- 
ng of the governor-belt. In this example all parts are made to exact size 
’y gauges standardized to Whitworth’s sizes. 

With many engines (as is seen in Fig. 29) two supports are placed— 
he one under the main bearing, and the other under the cylinder—to take 
he weight of the engine ; and through them it is secured to the founda- 
ion. A valve is sometimes used consisting of two pistons connected by a 
‘od and worked by an ordinary eccentric. By a simple arrangement these 
xistons have always the same pressure inside as out, which prevents any 
eakage; and they are said always to work equally as well and free from 
friction under high as under low pressure. 

Engines of the class just described are especially well fitted, by their 
simplicity, compactness and solidity, to work at the high piston-speeds 
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Fic. 30.—VERTICAL STATIONARY ENGINE, 


which are gradually becoming generally adopted in the effort to attain 
increased economy of fuel by the reduction of the immense losses of heat 
which occur in the expansion of steam in the metallic cylinders through 
which we are now compelled to work it. 

The technical expressions ‘‘right-hand” and ‘‘left-hand” engines 
are thus defined as applied to the engines of this class: . 

Stand by the end of the cylinder, face the shaft and observe the posi- 
we and direction of the main driving-pulley, and class the engine as 
ollows : 

Right-hand engines have the main driving-pulley on the right of the 
observer. Left-hand engines have the main driving-wheel on the left of 
the observer. _ 

Forward-running engines move the top of the main driving-pulley 
away from the observer. 





Backward running engines move the top of the main driving-pulley 
towards the observer. 

In deciding on the direction in which an engine is to run, it is well to 
remember that forward-running engines are preferable, on account of the 
thrust of the connecting-rod being received on the lower guides, which are 
always stiffer and better lubricated than the upper. 

One of the neatest and most modern designs of stationary engine for 
small powers is seen in Fig. 30, which represents a ‘‘ vertical direct-acting 
engine,” with base-plate—a torm which is a favorite with many engineers. 

The engine shown in the engraving consists of two principal parts, the 
cylinder and the frame, which is a tapering column having openings in the 
sides, to allow free access to a]] the working parts within. The slides and 
pillow-blocks are cast with the column, so that they cannot become loose 
or out of line; the rubbing surfaces are large and easily lubricated. Owing 
to the vertical position, there is no tendency to side wear of cylinder or 
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F10O. 31.—VERTICAL STATIONARY ENGINE. ‘Scale 1-16.: 


piston. The packing-rings are self-adjusting ; the crank is counterbalanced ; 
the crank-pin, cross-head pin, piston-rod, valve-stem, etc., are made of 
steel; all the bearing-surfaces are made large, and accurately fitted; and 
the best quality of babbitt metal only should be used for the journal bear- 
ings. 

: The smaller sizes of these engines, from 2 to 10 horse-power, usually 
have both pillow-blocks cast in the frame, giving a bearing each side of the 
double cranks. They are built by some constructors in quantities, and 
parts duplicated by special machinery, which secures great accuracy and 
uniformity of workmanship, and allows of any part being quickly and 
cheaply replaced, when worn or broken by accident. The next figure isa 
vertical section through the same engine. 

Engines fitted with the ordinary rigid bearings require to be erected 
on a firm foundation, and to be kept in perfect line. If, by the settling of 
the foundation, or from any other cause, they get out of line, heating, cut- 
ting and thumping result. To obviate this, modern engines are often fitted 
with self-adjusting bearings throughout; this gives the engine great flexi- 
bility and freedom from friction. The preceeding figure shows clearly how 
this is accomplished. The pillow-block has a spherical shell turned and 
fitted into the spherically-bored pillow block, thus allowing a slight angular 
motion in any direction. The connecting-rod is forged in a single piece, 
without straps, gibs, or key, and is mortised through at each end for the 
reception of the brass boxes, which are curved on their backs, and fit the 
cheek-pieces, between which they can turn to adjust themselves to the 
pins, in the plane of the axis of the rod. The adjustment for wear is made 
by wedge-blocks and set-screws, as shown, and they are so constructed 
that the parts cannot get loose and cause a break-down. The cross-head 
has adjustable gibs on each side, turned to fit the slides, which are cast 
solidly in the frame, and bored out exactly in the line with the cylinder. 
This permits it freely to turn on its axis, and, in connection with the adjust- 
able boxes in the connecting-rod, allows a perlect self-adjustment to the 
line of the crank-pin. The out-board bearing may be moved an inch or 
more out of position in any direction, without detriment to the running of 
the engine, all bearings accommodating themselves perfectly to whatever 
position the shaft may assume. 

The ports and valve passages are proportioned as in locomotive prac- 
tice. The valve-seat is in this instance adapted to the ordinary plane slide 
or D-valve, should it be preferred; but the balanced-piston.slide-valve 
works with equal ease, and at the same time gives double steam and 
exhaust openings, which greatly facilitates the entrance of the steam to, 
and its escape from, the cylinder. The vertical direct-acting engine is 
sometimes, though rarely, built of very considerable size; these large 
engines are more frequently seen in rolling-mills than elsewhere.—[From 
‘© A Manual of the Steam-Engine,” by Prof. R. H. Thurston; John Wiley 
& Sons, 53 E. roth St., New York. 

. (To be continued.) 


Chautauqua Lake 


Is ucknowledged by all to be one of the most delightful places where the 
warm summer months can be spent, and the Nickel Plate is affording its 
patrons every opportunity which can be desired for visiting this charmin 
resort. They have instructed their Agents to sell excursion tickets at speci 
reduced rates. | 
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STEAM PUMPS.—V. 





BY J. C. SMITH, M. E. 


_ Those duplex pumps already described are operated by valves moved 
mechanically; but there are duplex pumps on the market, whose valves 
are moved by the action of the live steam itself. 

The valve chests are fitted with auxiliary pistons attached to the main 
valves; and the admission of steam used to drive these auxiliary pistons is 
governed by the main piston of the opposite steam cylinder. 

Communication is made between the valve chest on one side, and to 
the steam cylinder on the other side, in such a way as to admit live steam 
from the steam cylinder to the valve chest, throwing the auxiliary valve in 
the valve chest, and permitting the live steam to act on one end of the 
auxiliary piston, while the steam is exhausted from the other end, thus 
moving the auxiliary piston together with the main valve which admits 
steam against the face of the steam piston of its corresponding cylinder and 
moving it in the opposite direction in its stroke. 

When this steam piston has reached acertain point of its stroke, steam 
is admitted from this steam cylinder into its opposite valve chest, moving 
the auxiliary valve and admitting steam against the auxiliary piston, mov- 
ing it, together with the main valve, when the steam pressure moves the 
second steam piston in the opposite direction, precisely as was done in the 
first cylinder. 

When the pump refuses to work, the operator is often at a loss to know 
what to do, as he sees nothing which can be repaired or adjusted; and 
time is often needlessly sacrificed in overhauling the auxiliary valves and 

istons. 
- The principal difficulty in pumps of this kind lies in the fact that the 
many small steam passages, necessary for the working of the pump, 
become clogged with dirt, thus choking the supply of steam and, therefore, 
stopping the pump. 

By taking off the valve chests and removing the plate between the 
valve chest and steam cylinders, taking care to mark the various pieces so 
they may be replaced properly, these little channels may be cleaned out; 
and, when the different parts are properly put together, the pump will start 
off in good working order. 

Direct-acting pumping machinery as a rule is required to stand much 
more abuse, and more is required of it than any other class of machinery ; 
and, from its simplicity of construction, itis able to stand it; but there is no 
service more exacting than that for fire protection. A pump used for this 
el aca is supposed to start off at any moment, no matter how long it has 

n in disuse; and, as it is liable to be brought into service at any time, 
it is required to move with a low pressure of steam, as it may be needed at 
night when the steam pressure is low. 

The various insurance companies, recognizing these trying conditions, 
and finding but few pumps capable of fulfilling them, have in conjunction 
with some of the leading pump makers, produced a set of specifications 
which would seem to be the ideal engine. As these specifications would 
require considerable space, and as their perusal would interest those only 
who are concerned in the design, they will be omitted in this article, 
informing those who desire them that by application to any of the insurance 
companies a copy can be obtained. 

Before leaving the subject of duplex pumping machinery, it might be 
advisable to give a few rules and examples for computing the relative pro- 
portions of piston areas and pressures under different conditions, which are 
as follows: 
sate 1. To find the relative proportion between the steam and pump cyl- 
inder : 

Multiply the given area of the pump cylinder by the resistance on the 
pump in pounds per square inch, and divide the product by the pressure 
of steam in pounds per square inch; the quotient equals the area of the 
cylinder in square inches to overcome the load ; to this must be added an 
extra area of 25 per cent. to overcome the friction. 

Example: 

Diameter of pump cylinder, 7”, pressure against pump piston, 60 
pounds, steam pressure, 70 pounds, to find diameter of steam cylinder; 
area of 7” piston equals 38.48 square inches, hence, 38.48 X 60 = 2, 308.8 
pounds total pressure, 2,308.8 -- 70 = 32.9 square inches to balance the 
load. 25 per cent. or 4 of 32.9 square inches equals 8.2 square inches, 
which added to 32.9 = 41.1 square inches, which is equal to 7%”, the 
diameter of piston, the size of steam piston required. 

2. To find the pressure against which a pump can deliver water, when 
the diameter of the steam cylinder, the steam pressure and diameter of 
pump barrel are given: 

Multiply the area of the steam cylinder by the pressure of steam in 
pounds per square inch, and divide the product by the area of the pump 
piston ; this quotient minus 20 per cent., or 1-5, will be the pressure per 
square inch against which the pump will force the liquid. 

Example: 

A pump, the steam_cylinder of which is 734” in diameter, the water 
piston 7” in diameter, and the steam pressure 70 pounds per square inch; 
area of 714{” steam piston equals 41.2 square inches, hence, 41.2 X 7o = 
2,884 pounds, total of steam pressure; Area of 7” water piston equals 38. 48 
square inches; then 2,884 -+- 38.48 == 74.98, from which subtracting 1-5 or 
20 per cent. leaves 60.9 pounds, the pressure against which the pump will 
force the liquid. 

3. To find the steam pressure required, when the diameter of the 
steam cylinder, the diameter of the pump barrel and the resistance against 
the pump in pounds per square inch are given: 

Multiply the area of the pump piston in square inches, by the resist- 
ance en the pump in pounds per square inch, and divide the product by the 
area of the steam cylinder ; this quotient, or answer, equals the number of 
pounds of steam pressure per square inch necessary to balance the load; to 
this must be added 25 per cent. or { to overcome the friction. 

Example: 


Diameter of steam cylinder equals 71/", diameter of pump piston, 7”, 
pressure against the pump 60 pounds per square inch, to find the steam 
pressure; 7” diameter equals 38.48 square inches, therefore, 38.48 X 60 
= 2,308.8 pounds total pressure; 747” diameter of piston equals 41.: 
square inches; therefore, 2,308.8 +- 41.2 == 56 pounds per square inch to 
balance water piston. 25 per cent. or 4% of 56== 14 pounds, hence, 56 + 
14== 70 pounds pressure per square inch to drive the pump. 

4. To find the diameter of pump piston, when diameter of steam cyl- 
inder, steam pressure in pounds per square inch and the resistance against 
the pump piston in pounds per square inch are given: | 

Multiply the area of the steam cylinder by the steam pressure in 
pounds per square inch, and divide the product by the resistance on the 
pump in pounds per sq'1are inch; from this quotient subtract 1-5, or 20 per 
cent.; the remainder will be the area of the pump piston. 

Example : | 

Diameter of the steam cylinder equals 74", steam pressure equals 70 
pounds per square inch ; pressure on pump equals 60 pounds per square 
inch. 7%" piston equals 41.2 square inches, then 41.2 X 70 = 2,584 
pounds, which is the total pressure on the steam piston; 2,884 -+- 60 = 48 
square inches, 1-5, or 26 per cent. of 48 = 9.6, which substracted from 48 
leaves 38.4 square inches, which is the required area of the water piston 
whose diameter is 7”. | 

To save the time in computing the areas of circles, reference can be 
had to the tables on areas of circles, which can be found in any catalogue 
on pumping machinery, or in any of the engineers’ reference books. 

When the pressure is given by the height of the discharge column, 
instead of in pounds per square inch, it can be converted into the latter by 
the method explained in a previous article. 

Sometimes the horse-power of a pump is required, although the econr- 
omy of a pump is rated in duty, as will be explained hereafier. To find 
the horse-power ofa pnmp, all that is necessary to do is to get the weight 
of the water discharged in a certain length of time, say an hour, then mal- 
tiply this weight by the height to which the water is lifted, and divide the 
product by 33,000 X 60 = 1,980,000, which is the number of foot pounds 
lifted in one hour; this quotient obtained will be the horse-power. 

Example: 

Let it be required to find the horse-power of a pump moving 3,000,000 , 
gallons of water in 24 hours against a pressure of 80 pounds to the square 
inch. 3.000,000 -+ 24 = 125,000 gallons, which 1s the quantity of water 
delivered in one hour; and since a gallon of water weighs 834 pounds, 
125,000 gallons will weigh 125,000 K 814 = 1,041,666 pounds, the weight 
of water delivered in one hour. 

Since the pressure against which it is delivered is 80 pounds, and, 
since a column of water one square inch in cross section weigh 
ing one pound is about 244 feet high, a column of water one square inch 
in cross section and weighing 80 pounds would be 80 X 2% = 180 feet, 
therefore, the pump performs 1,041,666 xX 180 = 187,499,880 foot 
pounds per hour; dividing we have 187,499,880 -- 1,980,000 == 94.6: 
horse-power, which is the force exerted by the pump in horse-power. To 
this should be added the force necessary to overcome the friction of the 
water in the delivery pipe and which depends upon its diameter. 


A PROBABLE CAUSE OF BOILER EXPLOSIONS®. 





BY CHAS. PIERCE. 


For ages past, in fact, ever since steam has heen commonly employed 
as asource of power, a boiler, here and there, has exploded and under such 
circumstances and conditions as has left the actual cause of the disaster 
shrouded in mystery. Whenever, or wherever one of these unfortunate 
occurrences take place, a variety of opinions are advanced as to the true 
cause. From those who are but little informed on the subject of steam 
and its practical application we almost invariably hear the cry ‘‘low water” 
and reflections cast upon the competency or attentiveness of the engineer, 
while at the same time it may be positively asserted by the engineer and 
fireman, those best qualified to know, that the boiler contained the usual 
amount of water. 

Wherever low water is in any way responsible for the explosion of a 
boiler it may safely be considered that by the water being low the iron in 
tubes or crown sheet had become overheated, probably to such an extent 
that the pressure of steam forced the iron until it was drawn thin and 
eventually ruptured, or that after having been heated toa high temperature, 
it was cooled by the influx of water and the rapid contraction caused the 
plates to crack, thus giving the steam a start, and the further opening of 
the rupture produced the fearful consequences which usually follow such 
an occurrence. 

Various other causes have been advanced for the explosion of boilers 
and in many cases it has been proven by investigations and tests that the 
boiler was not of sufficient strength to carry the pressure safely and allow 
any margin. Corrosion, crystalization, deterioration and strains set up in 
the plates or stays at the time the boiler was built, or afterward, have so 
reduced the factor of safety in the actual strength of the structure that had 
such facts been known before the explosion occurred, the accident would 
have caused no surprise. 

Many of these deteriorating effects take place in such an insiduous 
manner that without a full knowledge of the characteristic effects, it is 
difficult to detect the exact locality, or in fact, the existence of such event. 
The overstrain of a plate from any cause, although it may be nearly to the 
elastic limit, gives no outward indication of its existence, and is most diff- 
cult of detection. Crystalization, another dangerous and insiduous feature, 
causes no change in outward appearance of the metal, but may be detected 
by the proper tests. 

These are but a few of the occurrences which may take place and that 
we know will greatly weaken the strength of a boiler. They are merely 
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mentioned, incidentally, as among the possible causes which weaken the 
boiler plate until it can no longer withstand the strain forced upon it and it 
finally gives way, many times with fatal results, and always leaving wreck 
and ruin behind. @But there are other causes which might be plausibly 
advanced to account for the sudden rupturing of a well made boiler of 
ample strength for ordinary conditions and that some of these have at times 
been the real cause of a boiler explosion has been sufficiently well proven 
to require them to be accepted as possible causes of such disaster. 

From observations during 19 years experience as an engineer in run- 
ning boats in and out of the small harbors on the east shore of Lake Mich- 
igan, my conclusions lead me to believe that the manner in which some 
boilers are handled is more productive of boiler explosions than the way 
they are handled in the larger harbors, like Chicago, for instance. In the 
large harbors, when an engineer receives an order to go, the boat goes at 
once and is not called back to the dock for some time, possibly until hours 
afterward ; but in the small harbors it frequently happens that just after the 
boat has left the dock it is called back again and may lie there for an hour 
or even more. This practice has a bad effect on the boiler for, it being 
expected that the boat would go as arranged, the fires have been prepared 
accordingly, to make the required steam and on being called back to the 
dock, they go right on steaming, compelling the engineer to either run his 
engine while lying at the dock, lift the safety valve, or pump in water and 
blow it off. Both owners and captain object to the first method on account 
of the wear and tear on the lines, and the last method is objectionable on 
account of the waste of fuel and requiring a surplus of water in the boiler. 
This leaves him with only his safety valve with which to dispose of the sur- 
plus steam and often he dislikes to use this on account of the uncertainty 
of when an order to go may be received. 

In theory, the boiler is supposed to have a safety valve large enough 
to reduce the pressure at once, but I have often noticed that it would be 
some little time after the valve had been raised before the gauge would 
indicate a reduced pressure and it would some times appear as though the 
pressure increased, even with the valve raised and steam blowing off freely. 

Conditions of this kind will, of course, increase the liability of explo. 
sion and we believe that some times when the throttle is closed, the circu- 
lation in the boiler stops and the heat from the fires continues passing into 
the water, so that when the throttle is again opened, this stored heat may 
instantly convert a large portion of the water into steam, which will cause a 
pressure greater than the boiler can stand and, consequently, an explosion 
results. That this condition often occurs in a boiler has been shown by 
numerous tests, and many explosions have been attributed to such cause. 

The theory used to explain such condititions is that the water, natur- 
ally containing some air, as has been frequently and conclusively demon- 
strated it boils at a certain degree of temperature, but after the air has been 
boiled out of the water and passes off with the steam, which it will readily 
do, because only a small quantity of heat is required to free the air from 
combination, the water then becomes more dense and if kept quiet, as it 
probably would be by the superimposed pressure, a surplus of heat units is 
transmitted to the water and remain inactive so long as the water is quiet, 
but immediately this condition being changed and the water put in circula- 

tion, as it would be by the sudden opening of the throttle or safety valve, 
the heat then transforms a large portion of the water into steam and the 
instantaneous change produced, exerts an increased pressure which comes 
with a hammer like blow and the result frequently is that the boiler gives 
way. 

One peculiar circumstance that would seem to bear out this theory, 
was the explosion of a locomotive boiler on a Texas railway, where the 
train had been run on to a siding with the expectation of its laying there 
upwards of half an hour, and although the usual pressure of steam carried 
was 140 pounds, it was allowed to fall to 85 and the boiler was filled with 
water—four gauges solid. The train crew, including engineer and fire- 
man, went into an eating house at the station for breakfast and the engineer, 
so soon as he had finished, returned to the engine and while standing on 
the ground, looked at the steam gauge and seeing but 80 pounds of steam, 
thought he would look at the fire. Ashe jumped on to the step of the 
engine, the boiler exploded, giving way at the sheet directly m front of the 
firebox, on the under side of the shell. The explosion completely wrecked 
the boiler and the engineer was so badly scalded that, although he lived 
through it, he is terribly scarred. The cause of this explosion was explained 
as having been due to the heat absorbed by the water, which did not trans- 
form it into steam until the water was agitated or put into circulation. 

As engineers, it stands us in hand to carefully study all of the theories 
advanced in explanation of the cause of boiler explosions for, it must be 
admitted, that we are deeply interested in the safety of the builer, and if 
the theories advanced do not agree with the views we hold at the time, it 
will do no harm for us to investigate them carefully and by so doing, it is 
possible that some facts will be brought to our notice with which we had 
hot previously been familiar. 


Burlington Route New Service. 


A through Pullman arid car Chicago to San Francisco is a feature of 
the Barlington’s new service. This car leaves Chicago daily on the fast train, 
at I Pp. M., and runs via Denver, Colorado Springs, Leadville, Glenwood Springs, 
Salt Lake City and Ogden, arriving in San Francisco at 11:45 A. M., less than 
four days en route. 


Reduction in Chautauqua Lake Rates. 


The Nickel Plate will offer special rates to Chautauqua Lake. Do not let 
season pass without visiting this queen of resorts. 


Chautauqua Lake 


Is acknowledged by all to be one of the most delightful places where the 

Wwatm summer months can be spent, and the Nickel Plate is affording its 

patrons every opportunity which can be desired for visiting this charmin 

cerned They have instructed their Agents to sell excursion tickets at special 
uced rates. 


RAILROAD MOTIVE POWER—1. 





In view of the present general depression in railroad business and the 
strenuous efforts put forth to curtail and econom’ze, in order to tide over 
to more prosperous times, it may not be amiss to make some extended 
remarks relative to the management of the machinery department. 

_ No one unconnected with the mechanical department of a railroad can 
form any correct idea of the ease with which money may be squandered in _ 
an indifferently managed railroad shop. Aside from the fact that the 
modern locomotive, fer se, is an unnecessarily expensive - machine 
to keep in repair, there are other items of useless expenditure that should 
be taken cognizance of. I shall endeavor, in what follows, to show where- 
in the locomotive may be advantageously improved, and at the same time 
allude to some shop abuses in a general way. 

It seems to me very strange that, considering the rapid strides made 
in mechanical engineering during the past quarter of a century, nothing 
has been invented to take the place of that expensive and unsuitable loco- 
motive appendage, commonly called a link. Almost every other part of 
the engine, from the pilot to the tail piece, has been changed or modified 
to some extent, but the link like the Chinese, is still with us. 

Now, what is this link, that has developed such remarkable staying 
qualities, good for? The answer would be, that so far as the locomotive 
is concerned, it is good for nothing except to reverse the motion of the 
engine. And yet master mechanics cling to the link with a tenacity that 
is really surprising, for the simple reason I suppose, that they have nothing 
better to substitute. But, why should they remain in this dilemma? 
Injectors have superceded pumps. Steam fountains obviate the necessity 
for a half dozen or more ugly holes in the back head of boiler. Fire-boxes 
have been perforated in front and sides with air holes and ornamented with 
garlands of steam jets, in order to create more perfect combustion. Water — 
tables and brick arches have been tried for the same purpose, regardless of 
expense. The extended smoke box has been petted and pampered in 
order that a few sparks might be arrested on their outward journey. Pat- 
ent bell ringers, automatic cylinder oilers, driver brakes, steam reversers, 
mudpots, and a multitude of other contrivances, good, bad and indifferent 
have been tried and experimented upon at an enormous expenditure of 
both time and money, but nothing, practically, has been done to relieve 
i oo of that crowning incubus and ancient mechanical abortion, 
the link. 

It is true an attempt has been made to displace the link by substitut- 
ing the Stevens valve motion, but the latter being somewhat cumbersome 
as well as complicated, and withal, quite expensive, it is a question whether 
the cure is not as bad as the disease. 

The waste of steam caused by the link, when reduced to dollars and 
cents is something astounding. It may be safely assumed that the average 
waste of steam will reach fully 45 per cent. of that flowing into the cylin- 
ders of a freight engine, and will reach a higher percentage when cutting 
off very short. 

That the link must go, there can be no question, but what to substitute 
therefor is an intricate problem, to the solution of which it behooves mas- 
ter-mechanics to bend all their mechanical energies. It would seem that 
with the adoption of a perfectly balanced main valve of few parts, cheaply 
constructed, yet, withal, equally as durable and as tight as the common D 
valve after being freshly faced to its seat, the radical change must take 
place in the main axle. Tne eccentric and strap now in use must be 
thrown aside, and a duplex action eccentric, with but one rod for both the 
forward and the backward motions, substituted; at the same time having 
in view a constant outside valve lead for all points of cut-off. 

As the tendency is toward longer fire-boxes in order to get increased 
grate area, it might be necessary to move the main driving axle a little for- 
ward to accommodate the new appliance. With engines having the 
extended smoke box, the cylinders could be set sufficiently forward to 
avoid any shortening of the main rods; on the other hand, engines not so 
equipped could have their smoke boxes lengthened sufficiently to bring 
about the desired results. 

With regard to valve lead, why there should be such diversity of opin- 
lon among master-mechanics regarding the proper quantity of outside valve 
lead, I cannot understand. If one-sixteenth of an inch is deemed sufficient 
lead for the valves of one engine, why should not the same amount be the 
correct thing for the valves of another engine of same cylinder and port 
dimensions, and working under precisely the same conditions of load, 
track, fuel, steaming qualities, etc? Yet, we find in practice that the vari- 
ation ranges from one thirty-second to three-sixteenth of an inch. With 
the use of the link there is too much back pressure on the piston, caused 
by too early closing of the exhaust, excessive lead tending to augment 
compression, without any corresponding beneficial result observable any- 
where. With the link it would seem that lead mizht be very properly dis- 
pensed with, as the compressed steam before the piston affords all the 
cushion necessary. 

Although there are a score or more balanced slide valves on the mar- 
ket, scarcely any are used on locomotives. is may seem strange to 
some, and might imply prejudice on the part aster-mechanics. Such 
prejudice does not, however, exist, as a general thing; although there are 
some men who habitually turn up their noses and sneer at any innovations, 
so far as improving their engines is concerned, But, happily, this class is 
in the minority among master-mechanics. The true reason is, I believe, 
that balanced valves have been found woefully wanting, as the great major- 
ity of them are fit only for the scrap heap. Others again, that have any 
shade of merit are so fearfully and wonderfully made that the master- 
mechanic can see at a glance their utter worthlessness so far as a locomo- 
tive is concerned. D. 





(To be continued.) 
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To the West via the Nickel Plate. 


id SCIENTIFIC MACHINIST. 








THE VALVES AND VALVE MECHANISM OF THE PORTER-ALLEN 
STEAM ENGINE*. 





F. G. GASCHE. 

Mr. Chairman and Gentlemen of the N. A. S. E:—During the past 
week one of your associates, Mr. O’Brien, informed the speaker that 
according to the representations of a number of your members, a few 
remarks upon the valve gear and valves of the Porter-Allen engine would 
be acceptable this evening. The manner in which the invitation has been 
proffered, will, it is hoped, exempt the speaker from all accusations of par- 
tiality in reviewing the distinguishing features of but one type of engine. 
The subject is worthy of a more thorough consideration than the limited 
time will permit or that the patience of the auditors could endure in view 
of the fact that many engineers already possess an intimate knowledge of 
this type of valve. 

Properly, the analysis of the valves and valve mechanism of the Porter- 


5 igen ss r - ~~ 

aaa 7a Se 
eS YY 

s ow 


FIG. §. VALVES AND VALVE MECHANISM OF 


Allen engine is preceded by the inquiry as to characteristics of a perfect 
steam valve, also what_gwould be the nature of the results that could be 
obtained from such a vie Were the construction of a perfect valve a 
possibility, the various phases of its motion could be completely and accu- 
rately determined {rom the theoretical indicator card. The characteristics 
of this valve could also be predicted when the knowledge imparted by this 
analysis is combined with known physical laws. _ . 
This being a meeting of engineers a repetition of what has been said 
before in regard to the meaning of the several parts of an indicator card 
will be considered superficial, an acquaintance with the instrument by 
which they are obtained is also presumed, so that we may proceed at once 
to the study of the theoretical indicator card or the one which the perfect 
valve would produce. This card is the same that would be obtained from 
the ideal engine, by means of which the highest possible percentage of 
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available heat energy is converted into work. The theoretical indicator 
card has never been produced at any other place than the engineer's draw. 
ing board. Some types of valves permit a very near approach to this card, 
but so long as the designer is encumbered by inertia of reciprocating parts, 
by friction of metallic surfaces and of steam in passagé€s, just so long will 
the advent of the perfect steam valve be deferred. 

The various parts of the theoretical indicator card may thus be defined. 
Referring to Fig. 1. Steam having been trapped in the cylinder by a 
proper action of the valve or valves while the piston is in motion, a con- 
tinuation of that motion compresses the enclosed steam to some pressure 
represented by the point a. This pressure depends upon the volume of 
the clearance or dead space, the distance from the end of the stroke at 
which the compression commences, and the pressure of the steam within 
the cylinder at the time of the latter event. The introduction of this com- 
pression curve presupposes the existence of clearance either inten‘ionally 
or unavoidably. 
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THE PORTER-ALLEN ENGINE. Fig. 8. 


It may be explained that the ideal steam engine, #. ¢., one in which the 
attainment of the maximum thermodynamic efficiency is sought, without 
regard to the manner in which forces are transmitted, which practical con- 
siderations would impose, no clearance would exist. At the same time com- 
pression would be avoided and the curve a £ would reduce to a form mak- 
ing a right angle 4 0 «. 

Steam having been compressed to a, live steam is admitted in such a 
manner as to occasion an instantaneous rise to the full boiler pressure é 
and the piston proceeds on its stroke. Up to the point of cut-off ¢, the 
pressure of the steam in the cylinder is maintained exactly equal to the 
boiler pressure. 

At ¢ the steam is instantly and completely cut off from the boiler com- 
munication, and, the motion of the piston proceeding, the steam expands 
to a point ¢ by certain approximately determined laws depending on its 
condition during expansion, whether it is superheated, dry and saturated, 
or moist. In the ideal engine the point ¢ is but an infinitesimal distance 
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above the line of external pressure og. So, also, is the back pressure line 
ef passing through ¢. 

From the preceding statements the qualifications of the ideally per- 
fect valve or valves may be predicted. 

I. A sufficiently prompt and full opening of the valve at the com- 
mencement of the stroke of the piston, to permit of an initial pressure equal 
to boiler pressure. 

II. During the motion of the piston and up to point of cut off the 
valve must present such a free and ample opening for steam that the pres- 
sure of the steam in the cylinder is maintained exactly equal to boiler 
pressure. 

III. Cut-off at all piston speeds should be instantaneous and so com- 
plete that all flow of steam from the boiler to the cylinder or from the 
cylinder to the exhaust is prevented, after this event occurs. 

IV. Release of the steam, like the cut-off should be instantaneous, 
after which event the exhaust opening, up to the time when compression 
commences, is sufficient to prevent any increase in the back pressure above 
the external pressure, by frictional resistance to the steam. 

V. Exhaust closure should also be as instantaneous and complete as 
the cut-off, since any resistance to the flow of steam into the exhaust during 
the portion of the stroke between ¢ and / (Fig. 1) is entirely prejudicial for 
none of this work can be reclaimed as stored energy during the succeeding, 
and any leakage of steam during the remainder of the stroke while com- 
pression occurs from / to a is likewise entirely prejudicial in its effects. 

In addition to the above, as conditions to be approximated by a valve 
system of good design, it should possess as far as possible the following 
characteristics : 

First. A construction permitting of independent control of admission 
with cut-off and release and exhaust with compression. Without challeng- 
ing the claims of those who advocate a variation in the amount of com- 
pression with every change of load. 

Second. The valves should be as nearly frictionless as possible, not 
only to preserve the accuracy of their defining surfaces but also to enable 
them to operate with precision. This is generally accomplished by either 
of the following methods: By reducing the area of the face, of the valve 
exposed to full pressure as in the Corliss engine ; by reducing the travel of 
the valve, and obtaining the necessary openings by the use of multiple 
ports; or by employing a larger working surface and relieving the steam 
pressure on the valve, or ‘‘ balancing” it by the use of a ‘‘ pressure plate,”’ 
as in the Straight Line, Porter-Allen, and other engines. The same con- 
struction usually permits the use of a “ multiple ported” valve. 

Third. The speed of closing as well as of opening of the valve or 
valves should vary directly with the speed of the engine. Otherwise a 
considerable distortion of the indicator cards will occur at the higher piston 
speed, meaning of course a less economical use of steam. 

Fourth. The valve giving the best steam distribution, while supplying 
ample port opening, will be small and light, so that in rapid motion of the 
engine and valves the effect of inertia will be a mimimum. The same 
might be said of mechanism by means of which motion is communicated to 
the valve. 

How the valves and valve gear of the Porter-Allen engine will fulfill 
these requirements may be inferred from the crayon sketch before you. 
Fig. 8 represents a horizontal section through the center of the cylinder, 
valves, and pressure plates of this engine. Fig. 6 represents the valve and 
pressure plate in detail, while Fig. 7 is a vertical section through the center 
ofthe same. Fig. 2 is a side view of the Allen link and valve mechanism. 
I'ig. 3 is a side view of the differential rocker arms securing their motion 
from a rod, the opposite end of which is fastened to the block that moves 
freely in the slot of the link. Fig. 4 1s a skeleton diagram of Fig. 2, so 
also is Fig. 5 such a diagram of Fig. 3. 

Referring to Fig. 7 1t is seen that a balanced valve is used, the press- 
ure upon the same being relieved by a pressure plate of peculiar construc- 
tion between which and the seat the valve moves freely and with little 
friction. The support of the pressure plate consists of two beveled faces 
in parallel planes resting on corresponding beveled faces above and below 
the port in the cylinder. By means of this pair of beveled faces any vertical 
motion of the pressure plate is necessarily accompanied by a horizontal 
component, when steam pressure keeps the plate in position. The exact 
position of the pressure plate with reference to the valve seat, is conse- 
quently determined with the greatest precision by the adjusting screw pass- 
ing through the lower portion of the steam chest upon which the pressure 
plate rests. 

Referring to Fig. 6 it is seen that the pressure plate combined with a 
valve seat of the same face dimensions, permits of the use of a four ported 
valve, thus making the effective opening for the passage of steam, just four 
times the motion of the valve during the period when the port is opened. 

Fig. 2 and Fig. 4 show that the motion of any point on the center line 
of the link slot is combination of two motions, a horizontal translation, or 
rather a rotation about the center o through a small angle anda rotation 
about the center g. The ideal motion of would be a simple translation 
along the horizontal line through the center of the crank shaft, a motion 
along straight guides or other constraining device. For convenience a 
rocker arm o a2 rotating abut o is used. | 

In the best construction or adjustment of this device the length of o 2 
is so selected that the point @ vibrates an equal distance on each side of the 
horizontal line before mentioned. This would give an absolute equality of 
the motions of the valves at each end of the cylinder, but owing to the 
difference in the piston velocity near the ends of the cylinder, it is desirable 
to increase to a proportionate amount both the lead and the cut-off for the 
head end valve, and this is accomplished by lowering either o or a so that 
the arc in which a vibrates is tangent to the above horizontal line. 

The center of the eccentric, the center of the crank pin and the center 
of the shaft are all in the same radial line, and it is seen by the Fig. 4 that 
as a consequence of this relative position of centers, there are two positions 
of the center line of the link 4 o and a g, corresponding to the ends of the 


piston stroke where these lines are parallel. 

course equal to the throw of the eccentric. 
Let a # represent the line joining the front @ and the center of the 

eccentric s. The relation of the lengths a ¢ and the radius of the eccentric 


Their distance apart is of 


is made the same as the ratio of the lengths of the connecting rod and the 


crank of the engine. By this construction the velocity of the valves is 
made exactly proportional to the piston speed near the respective ends of 
the cylinder. 

The lines a : and 4 4 move together as a bell crank tripping the latter 
outside of the ‘‘lead lines” near the end of the stroke, This slight tipping, 
due to a rotation about a is the motion that opens the steam valves and it 
will be observed, always occurs in a direction opposite to the motion ot the 
piston. Whenever the center of the link block crosses the imaginary head 
line, the port is closed. 

Let d 4 g¢ represent the path of the center of the link block, then the 
valve action would be as follows: opens from gto ¢, closes from ¢ to g, 
continues to 4, opens at the other end of the cylinder from 4 to d, closes 
from 2 to 4 and moves to g where the revolution is completed. 

The connection to the exhaust valves is made to the pin on the side of 
the link and of course gives them a fixed throw. Like the steam valves, 
their velocity is directly proportional to the piston speed in their vicinity, 
a feature that is especially deirable in a high speed engine. 

A modification of the Corliss wrist plate is seen in the differential mo- 
tion, Fig. 3, whereby the steam valves are permitted to remain with but 
litle motion up to the time when rapid action is desirable. 

The equal zation of the lead and the cut off, especially the latter, is 
effected to a degree that is almost objectionable by the relative position of 
the crank shaft and the center @ of Fig. 4 with reference to the horizontal 
line through the center of the shaft. If, through wear or incorrect adjust- 
ment a is lower than the center of the shaft the effect would be to increase 
both of the above events at the head end of the cylinder, and to decrease 
them by the same amount on the crank end of the cylinder. As before 
explained this is to a certain extent desirable and the adjustment is inten- 
tionally made to accomplish these results. Evidently a wear or displace- 
ment in the opposite direction of these centers would be accompanied by a 
corresponding derangement of the valve action to the opposite end of the 
cylinder. 

A word may be added in regard to the care of the pressure plates and 
valves. This construction possesses advantages which will enable the 
engineer to realize the most satisfactory results in the way of the econo- 
mical use of steam, if it is kept in good condition; but if neglected it is 
likely to produce more friction around a plant, other than that of metallic 
surfaces, than anything for which the engineer is responsible. 

If, while the steam is turned on and the indicator plugs are removed 
from the cylinder, the engineer moves the steam valve, with the starting 
bar provided with each engine, any leakage of steam between one of the 
steam valves and its pressure plate will be apparent at the indicator cock 
provided that the exhaust valve covers the port at the corresponding end of 
the cylinder. An assistant can now adjust the pressure plate by means of 
the screw beneath until in the judgment of the engineer all the leakage is 
stopped that easy working of the valves and the condition of the working 
surface will permit.—[The Stationary Engineer. 


An American Automatic Tinning Machine. 


Mr. J. B. Myers, who is connected with a firm of tin plate manufact- - 
urers, of Philadelphia, in a recent interview said : 

‘* We have in use an automatic tinning machine, of American manu- 
facture, which enables us to turn out roofing plate 50 per cent. superior in 
quality to any ever manufactured in England or Wales. Our iron is man- 
ufactured by the Apollo Iron Co. This iron, which is in sheets, is fed into 
the machine. It is carried into a box containing two rotary brushes, which 
scour off all the scales and other impurities on both sides. The sheet next 
passes into a spraying box, where all adhering particles are washed off. 
It is then thoroughly dried by passing through a set of rolls. The next 
set of feed rolls carry the plate to the edger, a device for edging the sepa- 
rate sheets, and passing them on together in a continuous strip. After the 
continuous sheet passes through the flux pot it runs into the tinning pot. 
Rising out of the pot the sheet passes through palm oil. It is then carried 
upstairs by the machine, cut into strips of any desirable length, and stored 
in rolls. The tin coating is well and evenly applied and the joint between 
the sheets is thoroughly soldered. Although the machine is now used in 
making terne plate it can be used equally well on bright plates, either in 
continuous strips or separate sheets. The average capacity of the machine 
is equivalent to one hundred boxes of 20x28 sheets per day of ten hours. 
It enables us to turn out a better quality of tin than is made in Europe. 
Under the plan used in Europe the iron plates are first pickled in acid in 
order to remove the impurities, The machine obviates this. Then again 
the plates are more evenly tinned here. In Europe the plates are dipped, 
and the coat is uneven, being much heavier at the bottom than at the top. 
Experts say that under the plan in vogue in England and Wales, it is 
impossible to put more than 40 pounds of tin in a box of plates 20x28 
inches. Under our process we can putin any amount of tin, up to 100 
pounds, if necessary.” 

In reply to a question whether the manufacture of tin plate in this 
country affected the importation from abroad, he replied that it had mater- 
ially reduced imports. 


Rare Opportunities. 


The Queen & Crescent Route will place Excursion Tickets on sale to 
Texas and Arkansas, also Indian Territory, at greatly reduced rates, on Au- 
gust 30, September 27th, and October 25th. Good for return 20 days from date 
of sale. For rates, maps and further information, call on Agente of the Q. & 
Cc. aa or agent at your station, or address D. G. Edwards, G. P. A., Cincin- 
nati, O. 
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A Different View. 








EDITOR SCIENTIFIC MACHINIST : 

In your answer to question 409, in Aug. 1 issue, I beg leave to differ 
with you. You state that the pressure of water is due only to the height 
of the column of water directly above each particular square inch, which is 
not correct, as the pressure per square inch depends wholly on the depth 
below the surface no matter what shape or size the vessel may be. For 
instance, if you take a perpendicular pipe of any height and fill it with 
water and attach a steam gauge at the bottom with a straight pipe (the 
gauge then being bottom side up) it will register the same pressure as it 
would if an elbow had been used and the perpendicular height of the water 
above the gauge reduced to one-half the diameter of the pipe, the height 
of the two surfaces of water in each case to be the same distance above the 
center of the gauge. WALTER SCOTT. 


[This case is not parallel to the one the answer to which is cited by 
Mr. Scott.—Eb. | 





Frank Wilcox to ‘'A. D. J.”’ 
EDITOR SCIENTIFIC MACHINIST? 

In answer to the question asked me by Mr. A. D. Joelsin your last 
issue, will say Mr. J. seems to take the wrong meaning of this matter. 
Now, you will remember that I wrote you that there was in my opinion 
some wild calculating on the setting of Mr. J.’s boilers or some misunder- 
standing. Now, it is quite clear there was a great misunderstanding, and will 
say if the two boilers were set as was supposed at first, that is, with connec- 
tions above and below, then I maintain just what I said, that the water 
passed from the large boiler to the smaller for the simple reason that water 
will run down hill. But Mr. J. now explains the boiler question more 
clearly and says the boilers are not connected together at the bottom, but 
only by across steam pipe on top, and he says he has stopped the water 
from running from the large boiler to the small and asks me how it was 
done. And in answer will say I hardly believe he did it by raising the 
engine up.as he first mentioned. If the small boiler is, as I think, between 
the large one and the engine, I would then have the steam pipe as it runs 
from the large boiler to the engine, with end that connects on the boiler 
lower than tne other end. Then I should put a T in the steam pipe over 
the small boiler so that the steam from the small boiler would enter the 
steam pipe on the top side instead of the under side, as is usually done. 
However, these boilers are exceptionally set and in order to fully under- 
stand the exact condition, should be seen. 

Mr. J. asks me how I should set the valves. He says there are two 
valves. I would ask, does the one valve or both act as cut-off on live 
steam? IfIunderstand Mr. J. correctly that his engine is a common 
slide valve, no cut-off, and 12x24” cylinder, making 165 revolutions per 
minute, with a piston travel of 600 feet per minute, I consider this pretty 
high speed of piston travel, and at this speed I would not have any lead at 
all and would cut off at between the 4% and % stroke, but would look 
sharp to the exhaust side of the valve that there was early discharge. 

In conclusion will say to Mr. J.. that his plant is undoubtedly thor- 
oughly understood by himself, but the question is to explain to others who 
have not seen it. 

But now ask for the gentleman who had something to say on this over 
the signature ‘‘ Chief Engineer,” to let us hear from him also on this or 
other matters. Would like also to hear from ‘‘V. M.” It seems he too 
had a misunderstanding of this plant as well as myself. 

FRANK WILCox. 


ENGINE ROOM JOTTINGS. 





BY WRIST PIN. 

The growling employer is bad enough, but he is not any worse than 
the growling employe; for the employer growls at what he thinks some 
one else has done wrong, while the growling employe often growls at what 
he should have remedied himself. 

Here’s a fireman growling at having to shovel in so many tons of coal 
per day; says it breaks his back, and is about one-half more than the man 
across the street has to handle. I wonder if that man ever thought that his 
employer was in love with paying coal bills? I wonder if he ever thought 
that if some one were to come along and offer to take his job and run the 
mill with one-quarter to one-third less coal, for the same wages, the change 
would be made in the traditional jiffy? I don’t know just how long a jiffy 
is, but I think that Mr. Growler would find out before long. 

Here Satterly is kicking because it takes three men to turn his engine 
over. Why, it is his own fault. He has that main belt laced up so tight 
that it fairly springs the building. It is so all over some establishments; 
men are complaining either about what can’t be cured, or about what they 
should cure themselves et telling any cee that they had let it happen. 


I have just got back from the country; and have had a good deal of 
fun with the country engineers, who have been good enough to contribute 
to my amusement without knowing it and hence without having their feel- 
ings hurt. I struck a saw mill along the banks of a stream quite a good 
way from any railroad, and seeing no one who looked like a time keeper or 
other watch-dog, and no signs up that there was ‘‘ positively no admission 
without permission from the office,” or anything of that kind, such as one 
sees very often in New York, I took a saunter through the lower regions, 
seeking what I might devour—with my eyes. I found quite a curiosity in 
the way of an engine, one of the old kind—tri-weekly we used to call 
them, because the cross-head tries to get back the same day that it starts 
out—about 18x60, carrying high steam, and carrying out clear to the end of 


the stroke and beyond, with a fly-wheel about 20 feet in diameter and 10’ 
wide. This concern was hitched to a vertical gang saw, and was doin 
good work and plenty of it, at an expense of steam frightful to behold to 
us city engineers; but the fuel bill would have made any of us, or our bill 
payers, feel envious. 

While I was watching the structure, the ‘‘engineer” came along— 
rough flannel shirt, trousers held up by one string, tobacco dribbling out of 
the corner of his mouth, sawdust in his hair, and in fact, not at all sug. 
gestive of high grade practice or any grade theory. 

‘¢Quite a machine, isn’t it ?” 

‘¢ Very.” 

‘‘There ain’t such an engine within 18 miles. Oh, she’s a worker: 
She can take all the steam that there old builer can turn out, and the tea 
kittle’s no toy, either. None of your chopping off steam before she’s half 
through the stroke, like I hear a man tell me about that had been down to 
York. That there engine just takes her vittles right along from one end of 
the meal to the other; and the way that she works into them logs is a cau- 
tion. Why the other day we run through a three-foot oak log and never 
stalled her until we got into the middle of the thickness; and all we did 
was just to wait about five minutes until we got an extra pressure of steam, 
and then we went back and took a fresh start and brought her through a 
humming. All you have got to do is to give her steam and she'll do the 
work.’ 

Just then I noticed that the water level in the boiler was rather low, 
and said so. 

‘*Oh, she seems better when she carries low water. If I just let the 
water dance on the tubes I can get enough steam to run two such engines 
with the ordinary load on. You can’t make no steam when the kittle’s so 
full. Besides the water works over into the engine when you carry so 
much and you might knock the head out, and then where would you be? 
Last year I had to run for three weeks with a wooden head, just because ! 
was away one day and one of the help ran the engine with a boiler too full, 
and knocked the head into pieces the size of your hand. I pump her up 
every now and then, and then let her run down again.” 

‘* Don’t you ever use an injector ?” 

‘‘Injection? What's that? No, I never used anything of that kind.” 

‘‘That’s a jet apparatus. You can fill your boiler then when your 
engine is not running. As it is, if you stop the engine for repairs or any- 
thing, and the water gets low, you can’t get any.” 

‘‘Oh, if they are doing any repairs or anything and make me stop my 
engine, and my water gets low, I just make them quit until I get my boiler | 
pumped up. I ain’t going to have no blow-ups about my boiler.” 

‘* But on that plan either you have got to stop your repairs every now 
and then to let you start your engine, or you have got to unlace that main 
belt.” 

‘* That don’t make no difference. J had sooner unlace the main belt 
than get blowed up—this year at any rate.” 

‘* Why don’t your governor keep your speed steady? ” 

‘¢Oh, that’s a good enough governor; but she’s got her stem bent, 
and if she gets full high or full low she gets ketched in the packing, and 
then we have to keep our eye on the throttle. When we get an extra 
heavy load on I just throw off the governor belt and give her all she’ll take. 
All I got to do is not to get too far away from the throttle when the saws 
abt coming out of the log. My hand’sa good enough governor for a saw 
m et 

Simple faith, demanding no patented stop arrangement, no self lifting 
injector, no automatic sight feed cups, nothing but just a cylinder with two 
good heads or one good one and one bad one, and a boiler with not too 
much water over the tubes! This backwoods engineer had fitted apple- 
wood brasses to his cross-head, and was running some of the bearings 
around the place on hog-rind, to keep them cool; and all over the place, 
there was not enough science or skill to run a wheelbarrow, let alone a 
steam engine. Yet this man was earning his wages, and earning money 
for his employer, despite the surroundings—which he did not know were 
not as good as any one else’s, handicapped by crudities that he did not know 
were crude. Taking what he has, he is making more out of it than those 
who have much more. Considering his opportunities, he is making about 
as creditable a showing as many of those who would scout at his clothes 
and his apple-Wood cross-head shoes. I don’t know what he would have 
been had he been brought to the city in his youth. I know that he would 
not be of much account here if he was brought here now. But one thing 
more that I do know is, that very few of the men whom I know would be 
of much more account than he is, if they were put in his place now, and 
perhaps few from the city would make so creditable a showing. —[Power. 


An Interesting Electrical Question. 

‘*Is dey ’lectricity in hebben, Brer. Jones?” asked Ezekiel, who had 
recently secured a job wheeling coal and ashes at the new electric station, 
and was getting very familiar with the electrical science. 

‘* No, ’ndeed, Brer. ’Zekiel, said Pastor Jones, ‘‘ all de ’lectrick lights 
in de town put tergether couldn’t shine like de one-eyed angel. No, de 
Lawd need no ’lectrick light in hebben, Brer. ’Zekiel.” 

‘Why den,” answered Ezekiel, ‘‘ What for’ I heah yer gin out ter 
de congation las’ Sunday a song berginnin’ ‘Ise goin’ home t’ dynamo.’” 


Still Another Opportunity 


Which should be improved. The Agents of the Nickel Plate will sell excur- 
sion tickets to points in the West, Northwest and Southwest, on September 
26th and 27th, at very low rates. Call upon your nearest Agent. 


Great Reduction In Rates. 
To Denver, Col., Helena, Mont., Ogden and Salt Lake City, Utah. Ask 
Nickel Plate Agents. 
A Visit To The West. 


Could not be made at a better time than now. Ask Nickel Plate Agents 
for rates. 
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THE BURTON AUTOMATIC REGULATING VALVE. 





This valve is designed to reduce and maintain whatever steam or air 
pressure it may be adjusted to, regardless of the initial pressure, so 
long as the initial pressure does not fall below the pressure it is 
adjusted to. 

It will automatically reduce the pressure of steam, air or liquids. All 
sizes up to and including 2” are made of the best composition, and all 
above 2” of cast iron bushed with brass. The area of the ports when open, 
are equal to the full area of the pipe, so that the adjusted pressure may be 
maintained when a large supply is used through the valve. It will main- 
tain a low pressure of steam or air. 

The working of the Burton regulating valve is that of a valve cylinder 
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with annular ports, and a piston valve fitted into it. This valve is so 
arranged as to open and close these ports, also leaving a confined space 
between the end of the cylinder and the lower end of the valve to receive 
the reduced pressure to operate it. By referring to the sectional view, it 
wil be seen the high pressure enters the valve through the induction pipe 
into the valve cylinder between the two pistons. The pistons being of the 
same diameter it is powerless to move the valve until it passes through the 
annular ports to the outer chamber or low pressure side, and as soon as the 
low pressure the valve is adjusted to is obtained, it will, by means of 
the small port leading from the low pressure side communicating with the 
confined space below the valve at the end of the cylinder, operate on the 
end of the piston valve, forcing it shut against the means for forcing it open. 
As soon as the pressure weakens, it also weakens on the end of the piston 
valve, and the means for forcing the valve open will force the valve down 
and let in more supply to maintain the adjusted pressure. 

There are two styles, one for marine and the other for heating pur- 
poses. C. H. Burton, cor. Main and Center streets, Cleveland, O., is 
the inventor, patentee and manufacturer. 


Harvest Excursion, 
Now is the time to go to points in the Northwest, West and Southwest, as 
the Nickel Plate will excursion tickets on September 26th and 27th at spe- 
clal rates. For full particulars call upon, or address the nearest Agent. 
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Cali- 


Address, 
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STEEL 





000 CR 
oe thie steel 


FROM (-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes ana of 
eat etrengt . 
er and more durable than iron forgings fn any pe- 
8 on. oF fr, en service whatever. 


FTS8 and 50,00 GEAR WHEELS of 
now running, prove this. 
eads, etc., for Locomotives. 


Croesh ‘ads, Rockers, Piston-H ‘ 
STEEL CASTINGS of every deacription. 

Send forcirculare and prices to 
CHESTER STEEL CASTINGS CO., 
WORKS: } OFFICE : 

CHESTER. PA. 5487 LIBERTY ST., PHILADELPHIA, PA. 








N. S. AMSTUTZ, 


Mechanical and Electrical Engineer. 
Contracts made to 


DESICN and MAKE 
WorkingDrawings, BluePrints, Estimates, etc, 
of Mechanical and Electrical Devices. 


Will design Patented Devices, so as to make 
them Salable and easy of Construction. 


WILL ALSO"—"— 
Superintend Construction of Machines. 
I design if so desired. 

Terms reasonable. 


U. S. and Foreign Patents Solicited. 


1033-1034 Soclety for Savings Buliding. 
Office Tel. 2559. Residence Tel. 1416, 


SECOND-HAND 
ENGINES AND BOILERS. 


EK have on hand a large number of sec 
ond-hand F ngines and Boilers, of every 
size and kind, good as new, a: low prices. 
Dont buy before soaine for our lst and 
p ices. Also saw mill machinery. D. K. Norton 
& Son, 22 Elm St , Cincinnati, O. 
Mention this paper. 











SECOND-HAND DRILL PRESS, 


28 inch almost entirely new, and as goodas 
any new ma: hine. 


AT A GREAT BARCAIN. 


Write at once. I also have other sizes. 


PAUL SAND, 33 Washinaton 8St., 
Mention this paper. BUFFALO, WN. Y. 


TO INVENTORS. 


E. Konigslow, manufacturer of Fine Machinery 
and Models.offers Special Facilities to Inventors. 
Guarantees to work out ideas in strictest se- 
crecy, and any improvement that he can suggest 
goes with the work. Thousands of men have 
crude though really valuable ideas, which the 
lack mechanical training to develop. Novel- 
ties and patented articles manufactured by 
contract. 281 Seneca St., Cleveland, Ohie. 





Wanted. 


MAN OF EXPERIENCE in solicitin 
advertising for trade or mechanica 





papers. Spleudid opportunity for sober, active 
and intelligent man. K»«stern work. 
SCIENTIFIC MACHINIST, Cleveland, O. 





A GENTS for the Canton Sight Feed Lubri- 
cator. Address 
The J. H. McLain Co, Canton, O. 


TWO BOOKS 


Koundrymen. 


AMEhICAN FOUNDRY PRACTICE. 





Treating of Loam, Dry Sand and 
Green Sand Moulding, and contnin- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Mouldor’s Toxt-Book 


Belug Part II of American Foundry Practice 


sent by mail, postage paid,§2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 
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SCIENTIFIC MACHINIST. 








A CLASSIFIED LIST OF MANUFACTURERS CF AND 
DEALERS IN MACHINERY AND SUPPLIES. 





° Machinery. 


Bawa ee Machine Shop, 63 to 69 South 

Water street, near N. Y. P. & O Depot. 
Mil) Machirety «f every description. Tele- 
phone 1123,. .eve and, O. 


Mos WM., Mfr. of Light Machinery and 
Metal Petterns. 57 Center st., Cl’vl’d_ O. 


( {HEAP a2nd-hand lathes and planers. 
e S. M. York, Cleveland, O. 


\ E assist inventors to develop their in- 
ventions Brass, Copper, Steel and 
jion work. Geo. W. Clough, Cleveland, O. 





-YRESSES, Wire Form’g Mchy., Bolt Cutter 
Heads a Spec’y. Am. Tool Wks., Clev., O. 





LL kinds of machinery and machinists’ 
supplies. W. P. Davis, Rochester, N. Y. 


EST Blacksmiths’ Power Hammer on earth. 
Am. Tool Wks., Cleveland, O. 


Boiler Cleaner. 


bd OW to Keep Boilers Clean,”’ is the title 
of a g6-page book mailed free by 
Tas. Q. Hotcheisa 120 Liberty St.. Y V 


Flue Welding. 


S FJIX’S SONS’ Steam Flue Welding Works. 
e Dealers in new and second-hand boiler 
pnes. cor. Leonard and Winter Sts., Cleve- 
land, O. 


Bick Machinery. 





Ba CARS, 48 Styles, of new and im- 
proved patterns. Walworth Run Foundry 
Co., Cleveland, O. 


Cutting-off Machines. 





{VOR the best cutting-off machine in the 
market, address W. P. Davis, Rochester, 
New York. 


Wanted. 





NGINEERS or those familiar with steam 

wanted for the HINE ELIMINATOR (see 

advertisement). Address Hine Eliminator 
Co , 108 Liberty St., New York. 


FOR SALE. 


Pulley Lathes 26” to 60”, most efficient offered. 
Engine Lathes and Radial Drills. 


LODGE & SHIPLEY MACHINE TOOL CO., 
Cincinnati, Ohio. 


Gear Cutting. 


NEAR CUTTING, Gear Cutting Machine. 

Ready made and made to order. Se-d 

fifteen cents for our ‘Gear Book for 1892.’’ 
Lexington Gear Works Lexington, Mass. 


Machinists’ Supplies. 





“M W. CARD & CO., manufacturers of fine 
e goods, Taps, Dies and Plate. 5.A.Smith, 
23 So Canal St., Chicago, Western Agent. 


OR Sliding Caliper, address, E. G. Smith, 
Columbia, Pa. 
RMSTRONG Tool Holders. For general 


lathe and planer work. Send forcircular 
to Armstrong Bros. Tool Co,, Chicago, Il. 


Boiler Makers’ Tools. 





Ill. All kinds of Boiler Makers’ smal] 
trols, expanders, etc. 


| esse A. RICH, 23 So. Canal St., Chicaco, 


Drill Presses. 


MALL and medium-sized drill presses. W. 
P. Davis, Rochester, N. Y. 


Keyseaters. 


ATENT keyseating machines ofall kinds. 
W.P. Davis, Rochester, N. Y. 


For Sale and Business Opportunities. 


OOR PLATE business for sale, also a 

Cameron Steam Pump, 1%” suction, 

and water columns, McCahum & Butcher, 
4014 S. Water St., Cleveland, O. 


Rubber Stamps and Type. 


AYLOR BROS. & CO., Cleveland, O., man. 
ufacturers of Rubber Stamps, ype and 
Figures, Seals, Stencils, Steel Stamps, etc. 
Circular free. Taylor Bros. & Co., 82 Superior 
st. (Atwater Block), Cleveland. sake elevator. 





Castings. 





ASTINGS for small and medium-sized 
vertical eagines. Humphery’'s Foundry, 
Bellefontaine, Ohio. 


| | IGH grade stove plate and se ‘oa gray iron 
castings. The Walworth Run Foundry 
Co., £97-899 Empress St., Cleveland, O. 








J. H. FLEHARTY & COMPANY, 
92 Seneca St., Cleveland, 0. 


Seals, Badges, Steel and Rub- 
ber Stamps, Door and Number 
lates, Alphabets, Inks, Checks, 
“heck Protectors, Numbering 
Machines, etc., etc. 












WE BUY AND SELL MACHINERY ON COMMISSION. 


Iixtra Lard Cylinder Engine and Kerosene Oil. Shafitng, Hangers supplied and put up. 


Irecting Machinery a Specialty. 


THE BEST WOOD WORKERS’ VICE IN MARKET. 


(Call and see it.) 


McCALLUM & BUTCHER, Ceneral Machinists, 
40'4 S. Water St., Cleveland, 0. 


“DEANE'S PATENT ADJUSTABLE | ©2101 
THE WALKER MANUFACTURING CO. 


“Valve - Oleine. 


675° FIRE TESTS. 


ASTER MECHAN.: 
{CS, Purchasing A- 
gents, Engineers and Prac- 
tical Builders of costly 
steam plants, locomotives, 
etc. will be pleased to know 
that a Lubricant is now 
produced of such extra- 
ordinary high fire test as 
to make it proof against the great heat to 
which it is subjected, and is therefore a 
PERFECT Lubricator where products of 
lower grade and fire tests pass off at once; 
leaving the pane subject to wear, or greatly 
increasing the consumption ofoil. 

‘* Valve-Oleine’’ is product in the highest 
state of filtration, is of the greatest viscos- 
ity, is entirely free from all acids, and ab- 
solutely non-corrosive, and without doubt 
the finest and most thoroughly reliable 
Cylinder Lubricant now on the market, and 
will naturally lubricate 200 to 300 per cent. 
more than products of lower tests 

@@It is not only the best but the most 
economical lubricant. 

Manufacture and sale controlled 
sively by 





Reliance Oil & Grease Co., 
Cleveland, O. 


AGENTS WANTED EVERYWHERE. 
Write for FULL PARTICULARS and 
our new CATALOGUE of large line of 


products. SAMPLES ARE FREE. 





T-Saquares. 


BEST 
T-SQUARE 
MADE. 


For sale by dealers in all the principal 
cities. Circulars on application. To any 
person sending address with six cents in 
stamps we will mail our descriptive cata- 
logue together with one of our special ‘‘PAD”’ 
Reqnaree: JUST THE ARTICLE YOU WANT 
ON YOUR DESK. 


E. L. DEANE, Sole Manufacturer, 
Holyoke, Mass. 


FORREST SILVER BRONZE PACKING. 


Sa Tits Applied to any 

ml iufiag box without 
disconnecting 
Steam,air and water- 
tight without the aid 
of tafe packing un- 
der highest steam 
pressure and piston 
velocity. Automatic, 
admits of excessive 
vibrations, lashing 
and crowding ef rod 
does not bind, eco- 
nomical, guaranteed 
to outlast all other 
packing. Used by 
the largest’ Iror 
Works, Steamships and Electric Light Compan- 
ies for years alloverthe world. Agents Wanted 
Everywhere. References. 


No. 115 Liberty St... NEW YORK, 





ree 


LIMITED. 














—~—_ 


Buyers’ Department. [je RSIST 














OLE PLATE 


MAN: MI 





THE OTIS 


Tubular Feed Water Heater & Purifier, 


With Seamless Brass Tubes. 


Guaranteed to heat the feed water to the boiling 
point (210° or 212°) with the exhaust steam, with- 
out causing any back pressure. 

Also TO EXTRACT THE OIL from the exhaust 
which makes it practicable to use the exhaust 
steam, after passing it through the heater, fo: 
heating buildings, etc., and return the condensa- 
tion from the héating system to the boilers free 
from OIL. 

Being so constructed that the sediment settles 
below and away from the tubes in a cool settling 
chamber, it never gets foul with scale. 

The tubes being bent, and lower tube sheet free 
to rise and fall, overcomes all possibility of leaks 
from contraction and expansion. 


Patented and Manufactured by 


STEWART HEATER CoO., 
600 to 610 E. Delavan Ave., 
BUFFALO, N. Y. 


NEW YORK OFFIC! 


39 Dey St Send for catalogue 
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The Aultman & Taylor Machinery Co., 


MANSFIELD, OHIO, 


SOLE BUILDERS OF 


THE COOK PATENT WATER TUBE BOILER, 


Perfect Circulation, No Incrustation. 
WRITE FOR FULL DESCRIPTION. 


WE ARE AI,SO BUILDERS OF 
Horizontal, Tubular, Flue and 
Locomotive Box Boilers, 
Oil and Water Tanks, 
Stand Pipes, Etc. 





Engineers, 


Founders and Machinists, 


CLEVELAND, O., U.S. A. 


MAKERS OF 


CABLE, HYDRAULIC AND ROLLING MILL MACHINERY. 


Foundry Plants Equipped. 


MACHINE MOULDED PULLEYS 


Post, Jib and Traveling Cranes. 


AND GEARS A SPECIALTY. 













Complete 
work of 


Published | 


af the price 10 


A REFERENCE DIRECTORY: 
THE METAL TRADES: 
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STARRETT’S 


RE TOOLS 


=e 
: For all workers in metal or wood. 
a Accurate enough for the finest 
or Me svechanis Low priced enough 
’ 7 . for the youngest apprentice. 
| Made on honor, best in finish, 
; latest In design. All warranted. 
| skilled mechanics prefer them. 
live dealers sell them. Ask YOur 
lealer for my catalogue. If he cannot give you one send to me. 
L. S. STARRETT. Sthol. Mass.. U. §. 4. 


8206202 6FT 44866202797 4708777 274723844 BE?E* 





When You Travel West Always Go via 





The Pullmaa Palace Reaping and Parlor Car 
Route. 


Elegant Reclining Chair Cars (seats free) on Day 
Trains. 


Direct line from Sandusky and all points East 
to Indianapolis, Michigan City, Peoria, St. Louis 
Kansas City, Omaha, Denver, Portland and San 
Francisco. 


The only line which takes th h th 
great Gas and Oil fields of Indiana aad Ohic, . 


Direct connections in Union Depots at all 
points, Through tickets and bagg : checked to 
any points in United States or Can 


For further particulars call on or adaness 
H.c. PARKER, Cc. F. DALY, 
Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIG FOUR ROUTE. 


Effective Jan. 25 rt. 

No. 17 South Western Limited... .....° 4 20a m 
No. 3Colnmbus, Cin. & Ind. Ex 7aawm 
No. 23 Welling on Accomodation..... 615am 
No.7 Columbus & Cincinnati Ex... 1150a m 
No. 5 Indianapo is & St. Louis Ex...” 12 opm 
No. 277 Columbus Accomodation........ qoopm 
No. 9Col., Cin. & Ind. Ex................. *8ispm 
Arrive. 

No. 8Cin., Col. & Ind Ex................. * 7;0am 
No. 26 Galion Accomodation.. . gj0am 
No. 12 Col. & Cin. Express... vistaeae es *230p™ 
No. ro Indianapolis & st Louis Ex..." 205 pm 
No. 244 Welling'on Accomodation...... 64-.pm 
No. 2Columbus, Cin. & Ind. Ex...... 745 pm 
No. 18 South Western Liinited........... * 1:20am 
Nos. 3, 7,9 and 17 will run to Cincinr ati via 
Columbus. leaving at 8:5 p. m., will 
have leenen oF ncinnati and Indiana po is. 


Departures from South Water Street station 
five minutes later and arrivals five minutes 
earlier than above 
ne 12, 17 and 18 do not stop at South Water 

reet. 


‘Maily: all trains daily except Sundav. 
_cr ¢ TICK ET OFFICE, 173 SUPERIOR ST. 


MS spars ENGINES 


eS AR. = PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


. Expen cent 
me hour per horse power! 
Sand requires but Ht! 


e one uli 


Every E ngine 
Guaranteed. Ful! 
particulars iree by m: 
Mentic in thi 3p aper 


Se. YVAN DUZEN 
IS& GASOLINE | ENGINE CO. Cincinnati, 0. 





U.KEY-SEAT SETTING GAUGE 
(ENT UNIVERSAL SCGREW-CUTTING CENTER 


> TWIST DRILL GAUGE 


Boston, Mass. Send for LISTS 
Steam 


VAN DUZEN’S Se PUMP 


ees ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 
Always ready. All brass. Every Pump 
Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards, 
For full information write to 


The VAN DUZEN & TIFT CO. 


(PUMP DEPARTMENT) 
CINCINNATI, O. 


-PTH ANGLE AND 
cbt sbrwgd eco 

















= 
| BOSE. 


VESTIBULED TRAINS 


QUEEN BCRESCENT The Brush 


y.VA.& GA 


TEN 
EAs SYSTEMS 





fn 006H SLEEPING (Rs 


CINCINNATI TO JACKSONVILLE FLA, 
THROUGH SLEEPING GARS 


CINCINNATI TO KNOXVILLE 


THROUGH TRAINS ATLANTA. 
CINCINNATI TO NEW-ORLEANS 
IN 27 HOURS. 


0.G.EDWARDS. 


SENGRAL PASSENGER AGENT. 





LIMITED 
FIRST-CLASS 


ON FARE 


ROUND TRIP 


HARVEST EXCURSIONS, 


August 30th and September 27th. 


THE ‘‘ WISCONSIN CENTRAL LINES’ 
Wilt run low rate Harvest Excursions on 
above dates, to points in Minnesota, Montana, 
North and South Dakota. Tickets will be 
good twenty (20 days from date of sale, with 


stop-over priyileges to points west of St. Paul 
and Minneapolis. 

For full information, address any of the 
company’s representatives, or 


JAS. C. POND 
Gen’! Pass. and Tkt. Agt., Chicago, III. 





Cleveland, Lorain & Wheeling R. R. 


Depart 
For Uhrichsville and enema Jiatuet eens 6:15am 
For Uhrichsville............ccessscscsesssssessees 4:00 p m 

Atrive 
From Uhrichsville..........cccccscsccsscecssces 15am 
From Bellaire and Uhrichsville.......... 6:20 p m 


J. F. TOWNSEND, 
GENERAL TRAFFIC AGENT 





WESTERN ELECTRICIAN. 


PUBLISHED EVERY SATURDAY, | $0A90 8 1108 evprvois, 8 
At 6 Lakeside Bullding, Chicago. 


SINGLE COPIES - =. 10 cenés. 
40 Handsomely Illustrated Pages Weekly. 


THE WESTERN ELECTRICIAN 


Is the only general electrical pa ub’ished in the West. Itis the brightest, the handsomn- 
t, the newsiest, the best electr cal journal published. 
"No one interested in electrical work should be without it. In its departments it gives to 
its readers the latset news, condensed and arranged in the most attractive manner. 
Its special aed general articles are of a high order. No electric light or power station, no 
telephone station, no telegraph office, no manufacturer of electrical goods, in fact no person 


oo fer year. 


in any way interested in electricity’s rapid advance, should be without it. 


THE WESTERN ELECTRICIAN 


y beordered throvgh news dealers, or will be sent direct to any address on receipt of the 
the Vaubacription price. Address, 


WESTERN ELECTRICIAN, 


6S Lakeside Bullding, : : CHICACO, ILL.. U. S.A. 


BOBMOO ZL OF 


L bp J, ' 
MMU A AMM 6 


sion of C. W. Richards, a practical draftsman o 
nstruction to each pupil. Write or particulars. Specia 


a ) 
af 
¢ 
° 


Open the entire year. Under the su 
22 vears experience. Careful private 
ttention given to lessons by mele 

mM. J. CATON. Manager, 90 Euclid Ave., Cleveland, Ohio. 


ELECTRIC LIGHTING APPARATUS 


ARC AND INCANDESCENCE ELECTRIC LIGHTING, 
Brush Electric Plating Machines, Arc Lamps, Brush Electric 
Motors, Etc., Etc. 


Electric Company, 


CLEVELAND OHIO. 


ating Foot” LATHES 


= Drill Presses, Shapers, Band, Circular 

and Scroll Saws. Machinists’ Tools and 
Supplies. Lathes on trial. Catalogue 
mailed on application. 


THE SEBASTIAN-MAY CO., 


SIDNEY, OHTO 











improved Screw 
Cutting Foot 


North St. 





GENERAL AGENTS 


MONTGOMERY & CO., 106 Fulton St., N. Y 














Ene ve et ALUMINUM 
Cincinnati Cars ; : 
Hamilton x. Alloy Composite and Nickel Alloy, 
an y : 
: For Blast Furnace, Converter, Puddling Fur- 
oe hae ie nace, Cupola and Ladle Use. 2 
ie i Sleeping Pa 115,000 Tons’ Sold to Iron, Steel and 
the The én Brass Foundries. 
only Night One Pe cent. makes hard metal soft, non- 
Line Aer ieee nest ponte 
Running between | creas the metatenacity 40 to €o per cent. If 
Pullman’s Finest Cincinnati, ou will give erred ieee pte in Our 
. . MISINeSS, We W1 ea to our Samp 
Perfected Indianapolis, Order and mail you directions aud book of li. 
Safety Chicago, formation Government Official Reports and 
Vestibuled St. Louis, indisputable Testimonials. Price $5.00 per 
Trai Toled 100 pounds, free on board cars. (Process 
rains, fi © | Patented Sept. isth, 191, (Exclusive State 
sr é a and rights granted.) 
ining Cars, troit. 
hetwech Chair Car , HARTSFELD FURNACE & REFINING CO., 
Cincinnati, Earth, between NEWPORT, KY. 
Indianapolis Cincinnati 
and and 
Chicago. Keokuk. 
= a ahde Le es IN DS. 
E.0, McCORMICK, General Passenger & T’c’t Agt. eens 
CINCINNATT. 0. 
M.D. & L. L. LECCETT, 
VICTOR COLLIAU, | Attorneys at Patent Law. 
Mechanical Engineer and Patents obtained in the United States and 
Architect, ip Poregin countries. 





SOLE BUILDER Valley Railway. 
i - Vor AEROR. CanTon AND MaRIsrra. 
Of Tis New and Improvea Depot foot of South Water St. 
Patented Depart. Arrive. 
H OT BLAST Chicago Express ...... seooeee “8 35M *1000p m 
Marietta svesenevecsyss 3 imam {235 pm 


Balto. & Wash. oopm *1o 25am 
Cleve. and Canton iS 18 0 pm 820am 
*Daily. Daily, except unde gp 
VEN, 


{. T. JOHNLON, 
Gen. Su Gen Pass. Agt. 


Colliau Cupola, 


And New Steam 


SMOKELESS 


BOILER. 


287 JEFFERSON AVE., 


SS O\, U \N LhOJN tii, 
: SELECTROTY PEs 


DETROIT, 


FOUIN Dt DRY ASSN 
TELEPHONE 2139 


40. SHERIFF ST.CLEVELAND..O. 


MICH. 


u. S. A. 





16 SCIENTIFIC MACHINIST, 


2 BY 24 FLAT TURRET VALLEY PUMP Co. 
= LATH E. 








Easthampton, Mass. 














mi Ni coh Single and Duplex. Also Bucket 


Plunger, Acme and A. B.C 
Fly Wheel Pumps. 







AND CUTTING-OFF MACHINES. 


A SPECIALTY. 
——SEND FOR LIST OF—— 


New and Second-Hand 
Lathes, Planers, Drills, 


Or anything in Machinists’ Tools or Supplies. 


@W. P. DAVIS, - Rochester, N.Y. 















Send for catalogue for 1892. 


JONES & LAMSON MACHINE co., 
Lock box 61, Springfield, Vt., U. A. S. 








CRINDSTONES. 
Large and Small, 
Coarse and Fine. 
Mounted and Unmounted., 
Send for Catalogue C. 


THE CLEVELAND STONE Co.. 


36 Wilshire Bidg.. 
CLEVELAND, O. 


AGENTS 


WANTED. 


In Territory not Otherwise Covered. 








Special propouition to those ehalosing this entire 
advertisement with inquiry for prices. A PATE 


IMPROVED TRIPLE GEARED. POWER. vd With New and Valuable Features, 


MADE ONLY BY THE 


FUL. . 
shapers, ru omeatonceam. | BRADFORD MILL Ol 










| 
| 













8th & Evans, CINCINNATI. OHif 
STROKE. DETACH- Photographs and Prices on applicatia 


ABLE BOX TABLE. Men.ionthis paper. 


LARCE CRADU- GEAR WHEELS AND 
ATED SWIVEL Gear Cutting Machines. 
VICE. DOUBLE Send for 1892 Catalogue. 


FRICTION Lexington Gear Works. 
COUNTER- 37 Bank St., Lexing on, Mass. 


sa DIXON’S 
— BELT DRESSINC 


THE IS GUARANTEED 
to prevent slipping and to preserve the 


ee ; LODGE & DAVIS MACHINE TOOL leather. It will pay you to send for cir- 








Country machine and repair shops should 
hardie our irjectors and put one on every en- 
gine in district. Good d scounts. We _guar- 
autee every machine. The Garfield is the 
most efficient injector in the market, and has 
a very large sale. Write us atonce. Mention 
this paper. 


The Garfield Injector Co., Wadsworth, Ohio. 


culars and testimonials. 

















Founded by Mathew Carey 1785. fl <i ee ; : Company, 10S. DIXON CRUCIBLE CO. Jersey City, N | 
HENRY CAREY BAIRD & CO. Siena iy oe OR nan oe eee , i H 
Industrial Publishers, Booksellers & Importers, owe Eaves - Tach &i = Ora CINCINNATI, 0. The Universal Radial Drill CO, 
810 Walnut St., Philadelphia, Pa. se Sash Na aed: er “ 
B&-Our New and Revised Catalogue of Prac- ‘ slags te 
tical and Scientific Books, 88 pages, 8vo., and When you write to firms advertised in our columns please Universal Drills 
our other Catalogues and Circulars, the whole © 
covering every branch of Science, applied to mention the fact that you took their address from our paper. - 
the Arts, sent free of postage to anyone in any Radital=Drills. 
part of,the world who will furnish is address. They will thank you for it. LARGEST LINE BUILT-IN U. § 
~ hte da | 
WH HAVE A STEVENS PATENT FIRM JOINT STEVENS PATENT SPRING 
N ( hi 7 [ & Wh | HERMAPHRODITE CALIPERS SCREW THREAD CALIPERS 
R, No. 71. 
CW LOMDINATION Lever A Ni ce 
Gi Se asevsaveeuinaresens oe deere cee coeteoves ae eR rere Ceeeeeeessressseveses » 0.20 
) td 3 sd eeeeeeee #8 ‘OOo ebe ee eeeeeeeeees eee ~ 0,55 5 bitte EERE EEE TT Tees Tee ee ee 
Feed 20-inch Drill Press dca Spies These tools, for fine work. 
We aed eee cil ofeaieey tee 0.85 maLship and finish, have 
BF (Os i zensuncsansibesasenecduass 1.00 TO 0 LS no equal in the world. | 
Which we think has more good points than any other similar tool made. STEVENS PATENT ° STEVENS PATENT 






You are invited to call at our machinery store, 74 & 76 Viaduct, | 
and examine this tool. If you can’t come write 
for a circular. | 





FINE ADJUSTING and 


SCRIBER. No. 80. 
TRANSFER INSIDE CALIPER. | 


EEE 








No. 105. Se oe 
The Parki n & Boswo rth Co ssa econ: aed rekon sone 
| : Inch........000. #10) 0 10 ineh err err a 2.00 | T T ws best made for machinists. Sent by mail. oe 
ta peeweenad Bel ike. “< spaawelscieses a a») Ueseactecccerseeatacs: + séssecs¥= Sutbbece cabs eves = J 
Ideal and Leader Spring Dividers and Calipers. Ideal Surface Gauges, Depth ‘ na 
Mention tite papas CLEVE LAN D, OHIO. Machinists’ Tools , {uustrated catalogue free toa ig dasahae vb 
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IESCRIPTION OF STRONG’S VERTICAL. TRIPLE EXPANSION 
ENGINE. . 





same economy with very high steam pressure without condensation. This 
engine has been designed to fulfil that end. An effort has been made to 
put a triple expansion engine into the simplest and most compact form, and 
at the same time to meet all the requirements that are considered necessary 
for general efficiency and economy. 

A peculiarity of the design, is that the engine is self-contained and 





_ The engine shown in the acc ompanying illustrations, has been designed’ 
o meet the demand for a compact machine suitable for electric dynamo 
siving, and for other purposes where it is desirable to economize space, 

















STRONG’S VERTICAL TRIPLE EXPANSION ENGINE. 


to secure economy in fuel, and to utilize the higher ranges of expansion, | balanced. The reciprocating parts of the two sides have simultaneous op- 
either as a condensing or non-condensing engine. There are many | posite movements, the cranks being 180° apart, and thus in a manner 
places where it is not practicable to“'use a condenser on account of | balancing each other. In consequence of this and the fact that each side 


the scarcity of condensing water, as it is possible to secure about the (Continued on page.8) 
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Suggestions to Engineers on Tending Dynamos—Electrical Terms 
Explained. 


Place the oil-catchers under the drip of the dynamo bearings, and 
never allow them to overflow on the floor. 

Keep the floor of the dynamo room swept clean, so that no nails 
or other small pieces of metal can be drawn into the armature. 

Never use or leave iron or steel tools near the machine, while at work, 
as these are also likely to be drawn into the armature if left too near it. 

Oil cans made of copper or zinc are best for use about electrical ap- 
paratus. | 

Never allow oil to accummulate on the armature or shafts of the 
dynamo. | 
When the wires coming out of the shaft to the commutator become 
bare from cleaning, they should be recovered with kerite or okonite tape, or 
gum cloth, and shellaced, and allowed to dry for about eight or ten hours 
before being used. | 

If the shellac on armature bobbins, or field magnets becomes worn off, 
these parts should be reshellaced. 

A good bellows will be of service in getting dirt out of the crevices of 
the armature, and around the commutator and rockers. 

If the rocker springs are fastened to a wood base, see that the screws 
which hold them are kept tight as the wood dries. 

See that all thumb screws in the binding posts are kept screwed down 
tight on the wires. Special care should be exercised in regard to this in 
the case of incandescence machines. 

In placing brushes, take pains to clamp them firmly in position, allow- 
ing them to rest squarely and evenly on the commutator. Be very careful 
not to screw down one side of the clamp tighter than the other, but clamp 
them evenly, so that both edges of the brushes will be held in place. 

The clamps holding the brushes must be perfectly clean, so as to make 
good contact. 

Brushes must bear on the commutator with a reasonable pressure, not 
too hard, nor so lightly as to allow them to flap or chatter. Occasionally, 
by accident or otherwise, the brushes will get bent, or sprung, and bear too 
lightly on the commutator. This condition of affairs is always attended 
with many sparks, and a very rapid cutting, or wearing of commuator seg- 
ments. In fact, segments may be worn out in a few days, in this way. 

If brushes are perfectly straight when put into the clamps, sufficient 
pressure will usually be obtained. 

In an arclight, or high tension machine, if the brushes are rocked 
too far forward in the direction of rotation of the commutator, the sparking 
will quite disappear, but the lights will go out occasionally, each extinction 
being attended by a few, very long sparks on the commutators. This 
trouble may be corrected by rocking the brushes backward ashort distance. 
If brushes are moved too far back, there will be sparking, and a consequent 
diminution of light in the lamps, and occasionally extinctions of the lamps, 
similar to those which occur when the brushes are too far forward. 

The proper point for the brushes is as far forward as possible, so as to 
make the sparks small, and yet back of the point where flashing will occur. 
In low tension, or incandescence machines, the brushes should be 
adjusted to show no spark, or only a very minute one, otherwise, the wear 
on the commutator and brushes will be very heavy. 

Too much oil on the commutator will cause sparks similar to those 
which appear when the brushes are not properly adjusted. 

When brushes are worn nearly through, clip them off squarely at 
the worn ends, and move them up to the same position as before. 

Cleanliness is absolutely necessary to the successful operation of 
an electric lighting plant. Too often the salesmen of manufacturing con- 
cerns give the impression that an electrical plant will almost take care of 
itself, and that it does not matter where you put it, whether in some out-of- 
the-way corner, on a shelf, or anywhere, so that it is not in the way. It is 
not reasonable to expect this of a dynamo machine, any more than of any 
other fine piece of machinery. Treat your electrical apparatus fairly ; give 
it a location that shall be as clean as possible ; grant it some attention, and 
you will be better satisfied. Poor and dirty oil will cause hot bear- 
lags, rapid wear, etc., and is, of course, much more expensive in the long 
run. 








The commutator is a very important part of a dynamo, and should be 
given special care. It is well to wipe it off frequently with an oiled cloth, 
and whenever the machine is shut down, carefully brush off any particles 
of dust or copper which may have collected about the connecting wires, or 
other parts of the commutator. Should your brushes be of the style com- 
posed of a number of wires, soldered or bound together at one end, 
you will find that they have a great tendency to collect dust, copper fillings 
and oil, which must be cleaned out. If they are attended to immediately 
after shutting down the dynamo, boiling water will generally clean 
them nicely. If, however, the oil and dirt are allowed to become dry and 
hard, it may, perhaps, be necessary to soak the brushes in kerosene oil for 
several hours. Care should be used in handling these wire brushes 
to avoid bending, as when bent, some parts of the brush do not do 
their work, and others are obliged to do much more than their share. 

There are some places about a dynamo where oil will do more harm 
than good, as, for instance, the connections of the fields, and in and around 
the armature. It will sometimes work its way into the latter place, if care 
is not used to prevent same. In time the oil is apt to rot the insulation, 
and the constant collecting on thissticky surface of dust and metal particles, 


tempt the current to break through the rotten insulation, resulting 
in a burned-out magnet, armature bobbin, or perhaps the entire armature. 

Contacts of all kinds should be examined occasionally to see that they 
are bright and clean, as poor contacts make high resistance, and hence call 
for more power. 
gree, this heating sometimes being so great as to cause a fire. 


It is hardly necessary, we presume, to mention the fact that to obtain | 


a clear and steady light from arc lamps, the carbon rods, as well as all other 
working parts of the lamps, must be kept perfectly clean, and in condition 


to work freely and promptly. Thecontact points in the cut-out mechanism — 


should always be bright, so that in case they are called into action, a good 
firm contact will be made. 


much better and offers no obstruction to the light. 


No sooner has a dynamo been installed in a factory, or, we may say | 


that as soon as its installation is completed and negotiations opened, 
we begin to hear about amperes, volts, ohms, megohms, etc., etc. It may, 
therefore, be of interest and profit to consider, briefly and simply, 
the meaning of these terms, 
other matters are grasped more readily. 

E. J. Houston, in his ‘‘ Dictionary of Electrical Words, Terms and 
Phrases,” states : 


They are also liable to heat up to a dangerous de. 





A clean globe may, perhaps, not be absolutely | 
necessary to the proper working of a lamp, but it certainly looks | 


as, when they are clearly understood, 


‘¢The ampere is the practical unit of electric current. | 


Such a current (or rate of flow or transmission of electricity) as would pass with - 


an electro-motive force of one volt, through a circuit whose resistance | 
is equal to one ohm. That is to say, a current of the definite strength that | 
would flow through a circuit of a certain resistance and with a certain 
Since the ohm is the practical unit of resistance, and | 
the volt the practical unit of electro-motive force, the ampere, or the | 
practical unit of current, is the current that would flow against unit 


electro-motive force. 


resistance under unit pressure or electro-motive force.” 
The ohm, as mentioned above, is the unit of resistance, and the volt 
the unit of force or pressure. A very simple and easy way to fix in one’s 


mind these terms and their meanings, is to take the common illustration of 
We will assume, for convenience, that 


the flow of water through a pipe. 





we have a pipe one inch in diameter, and, say, five feet long, offering to | 


whatever liquid is to be put through it, a friction of resistance of one ounce. | 


We now wish to put through this pipe one gallon of water, and, therefore, 
must have a certain amount of pressure to accomplish this result. Let us 
say that it requires a pressure of one pound to push the one gallon of water 
through the pipe mentioned, the friction resistance of the pipe being one 
ounce. 
be about as follows: 
ampere of current. 


Transpose this case into an electrical question, and it would | 
The one gallon of water would represent one— 
The friction resistance in the pipe would represent one | 


ohm, and the one pound pressure would represent the electro-motive force | 


(e. m. f.) necessary to drive the one ampere of current through a 
given length of wire having a resistance of one ohm. 


The term megohm is formed simply by the addition of the prefix meg, or 


million, meaning, therefore, one million ohms. 


LECTURES BY THE OLD MAN. 





I have been considerably interested in Jack Loftus, who manipulates - 
the 60” lathe in the lower shop. Not that there is anything particularly — 
uncommon about Loftus, except when anything occurs that disturbs the | 


harmony of the machinery for a few minutes, instead of folding his arms | 


and searching for a soft place to lean against, he goes where the trouble is 
located and helps get things in motion again, or else he uses a piece of 
waste cleaning off the soiled spots on his lathe. 


Then, too, I have noticed that when one of the cubs gets puzzled as_ 
to the best method to employ on some particular job with which he is not | 
familiar, and the foreman is not near by, he quietly goes to the cub, their | 
heads get together, Jack makes a few gestures with his arms, the cub _ 
brightens up and goes about his work, while Jack gets back to his big lathe - 
in such a didn’t-miss-you manner that it is hard to realize that he and the | 


cub ever saw each other. 
Then at the noon hour when most of the boys are flippantly roasting 
each other and bolting their lunches, Jack puts his meal out of sight with 


deliberation and enjoyment and is debating something with other shop 


mates. 

While he has some decided opinions of his own, too, he carefully 
listens to those of others, and gives and takes in argument with the same 
deliberation and pleasure that he masticates his food. 

But I have noticed a new wrinkle in Jack during the past four months 
and mentioned it to Brailey, the foreman over that department, but he 
seemed to think Loftus was 4 sort of ‘‘ crank,’ ‘so different from the rest 
of the men, you know,” said he. 

By the way, I am not perfectly satisfied with Brailey as a foreman. 
He is ambitious to get on and all that, but he is not my ideal; he 1s too 
much of a plunger, and I have to take excuses too often instead of results. 
I have tried to discover the proper niche in mechanical work where he 
would be suitable, and where I can place him without destroying his ambi- 
tion. 

But to get back to Loftus. Jack got into a habit of talking to himself, 
shaking his head, and then hitting scme inoffensive casting a vicious blow 
with his hammer when he would partially regain his normal condition. 

Matters focussed two weeks ago when he came in and said he wanted 
to “talk” with me. He said, ‘‘I want to get off for about two weeks or 
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ten days; l’ve spoken to the foreman, and he says you can’t spare me; 
now I want to have my say and then you can have yoursay. Probably 
you have noticed on your going home from the shop evenings that little 
woman and the two babies sitting on the door step of the little house on the 
corner of B street. Well, they are mine, as we call it, and I havea 
scheme. I know a man who went down to the seashore last Summer and 
got good board and lodging for only one dollar a day, so I have held back 
all my overtime and extras for the past four months, and I have $60 that 
my wife don’t know of; Iam going to take her and the babies to Rock- 
away and let them roll in the water and dig in the sand while the sixty 
lasts, and see what the effect will be. I don’t imagine that we will have 
rooms en suite with bathe attached; neither will we be served at tables by 
servants of polished ebony with whi'e apron trimmings, but we will have 
an opportunity to see the ocean and taste the saltiness thereof and forget, 
as it were, all about belts and pulleys, and the daily grind of shop and 
household duties, and see if things won’t go easier after we come back. 
What do you say, do I get off?” 

I had noticed the little woman and two babies as Jack expressed it, 
although one of the ‘‘ babies” was a sturdy little chap of five years whose 
sole aim in life seemed to be to get the family cat hung on the front gate. 
I recalled the faded, tired look on the face of the little woman as she talked 
baby talk to the pale restless infant in her arms while awaiting the hus- 
band’s evening home coming. 

Jack had never gazed upon the ocean andI had. Judging from my 
own experience in days gone by I did not think his ‘‘sixty” would go 
very far, but I was interested in seeing the experiment worked, so I said: 
‘‘ Jack, your scheme looks so good that you can lay off while the $60 
holds out, and I would like also to invite myself to go along with yourself 
and Mrs. Loftus on this seaside outing. It may be beneficial for me also 
to commune with nature instead of mechanics for afew days; would I 
intrude ? ” 

Jack didn’t faint away at my proposition, but recovering from the stag- 
ger it gave him, I was invited. We arsived at Rockaway on Thursday and 
rolled in the brine while the children burrowed after sand crabs until the 
baby was the color of a beet, while the five-year-old looked like a Turk and 
had an appetite like an ostrich. Loftus spent the hours when out of the 
water sitting on the beech, gazing oceanward until his eyes bulged out like 
opera glasses, while his timid little wife hunted shells and odd sea 
curiosities. 

When I suggested that probably they might find added pleasure spend- 
ing the afternoons and evenings among the museums and concert halls, 
the flying Dutchman, the razzle dazzle, and the hundred other attractions 
that take nickels from our pockets, Jack fired up and said, ‘‘Old Man, 
see the color in that woman’s face? See those two kids? That’s all we 
want; I can get all those other rackets at home if I want ’em; I came here 
to have my family enjoy salt water, sand and tan; we are doing it great.” 

I bothered him no more, but helped the two cherubs build sand 
castles and paddle in the breakers until the tenth day, when Loftus packed 
his grip-sacks, and, taking the two babies in his arms, said, ‘‘ Let’s go.” 
In the evening, after he had stowed his treasures away in their berths, Be 
came into the smoking room of the sleeper where I was enjoying my cab- 
bage. I gave him a cigar and asked, ‘‘ Jack, how much over the sixty did 
ittake?” ‘*Two dollars and thirty cents less than sixty,” he replied. 
‘* Pretty good scheme, hey ?” 

Loftus showed up Monday morning as usual; instead of his previous 
“queer” actions there was atwinkle of contentment in his eyes. Un- 
doubtedly his scheme was a paying investment. 

I believe every man and boy around the plant has been up to the cot- 
tage on B street, ‘‘ hefted” the boy, admired the baby and complimented 
the blushing Mrs. Loftus on her improved looks. I also understand there 
is to be a general hegira to the seastore next Summer by the employes of 
this firm; irom general manager down to the youngest cub. I also notice 
a slight improvement in both quality and quantity in work produced in the 
shop. Yes, it paid.—[{The Old Man, in American Machinist. 


Railroad Marvels. 

If all the locomotives in the United S'ates were coupled together they 
would make a train of solid iron and steel 300 miles long. Add the 
passenger cars and we would have 300 miles more of wood and iron. 
This would give us a gigantic passenger train 600 miles in length, counting 
both engines and cars. Should we want a huge ‘‘ mixed” train we might 
add the ‘‘ box, ” ‘flat, ” and every other kind of freight car, and our train 
would then have a total length of over 7,000 miles. The passenger cars in 
this gigantic train would be capable of seating 1,500,000 people, and upon 
the treight cars could be loaded the weight of the pyramids of Egypt and 
all the State capitols of the United States besides. —{Courier-Journal. 


SoME doubts are entertained as to the desirability of employing electric 
motors in colleries. One of the objections which have been raised is the 
Possibility of gas explosion being caused by a spark occurring at the com- 
municator of the motor where the electric current is conveyed into and out 
of the rotating armature by means of the brushes; another objection is the 
use in the pit of driving belts, which not only take up space, but cannot be 
kept in good working order in dirt and damp situations. 


Tue Gatling gun is now worked by an electric motor in the American 
Navy. The Motor is attached to the breech of the gun. Hitherto a 
couple of men were required to serve the gun, one to train the piece and 
drop the shot, the other to work the firing crank ; but now one man is suffi- 
Cleat. By touching a switch he can train and operate the gun at will, soas 
to fire either a single shot, or at the rate of 1,200 a minute. 


STEEL MAGNETS lose their permanent magnetism at the boiling point of 
almond oil. 


CUPOLA PRACTICE—I. 





BY VICTOR COLLIAU. 


The cupola is a furnace to melt iron in a foundry. It has teen 
known for centuries, and is carved on Egyptian monuments 4,000 years 
old. The founders of that time are represented using bellows very much 
similar to ours, to produce the strong blast necessary to melt metal. The 
metal to ke melted was thrown on the top of a pile of fuel which had Leen 
previously lighted. The blast was then introduced at the bottom, through 
one or more pipes or ducts called tuyeres. This is what we are doing yet, 
in the modern cupola. 

Some of the old cupolas were made of stones, some of wooden staves, 
some of bricks hooped like barrels, and were lired inside with stone, fire- 
clay or refractory sand; later they were made of cast iron staves, and only 
recently of boiler plates riveted tcgether. It is but lately that special study 
has been made of the proportional dimensions of the cupola. 

At the present day many large cupolas are used for small meltings, 
and small ones for work much larger than their true capacity. The pro- 
portions and sizes of the furnace, the quantity and quality of fuel, metal 
and flux, and the quantity and intensity of pressure of cold or hot blast 
produce different results. 

In the smelting furnace the iron ore is transformed into pig iron. 

In the Catalan furnace wrought iron is produced directly from the ore. 

In the foundry cupola pig iron and scraps are melted to be cast in 
moulds to make castings. 

In the steel works the molten metal from the cupola goes to the con- 
verter to be transformed into steel. 


DESCRIPTION. 
The modern cupola generally consists of: 


(1st.) Foundation.—The cast iron foundation is composed of a founda- 
tion plate on which are four legs and over them the bottom plate, all 
bolted tc gether. The legs differ in size according to the use of the cupola. 

In stove and hardware foundries where small ladles are used exclusive- 
ly to carry the molten iron from the cupola to the molds, the legs are 
made two to three feet long. 

In machine shop foundries using large crane ladles, to contain two to 
ten tons of molten metal, the cupola requires legs four to five feet in length. 

In car wkeel foundries, the cupola has a large reservoir in front, from 
which small ladles are filled, each one containing the iron necessary to cast 
one wheel ; the legs of such cupola are seven feet in height. 

- In steel making foundries the molten iron coming out of the cupola is 
first put in a reservoir. From the reservoir the metal is conveyed to the 
converter to be transformed into steel, and from the converter it is emptied 
into ladles for casting to ingots, or put into molds for making cast steel 
castings. These cupola legs are about 22 feet long. 

On the top of the legs rest the bottom plate, which has a circular open- 
ing in the middle with a diameter equal to the inside diameter of the brick 
lining of the cupola, this circular opening is closed by a door made of one, 
or more often two pieces hanging to the bottom plate. 

When the cupola is ready for working the bottom doors are closed and 
a round iron bar propped under them. When the casting is finished 
the iron bar is pulled out by means of a long iron hook. The door 
then falls downward and the contents of the cupola drop on the floor. This 
is called ‘‘ dropping the bottom. ”’ 

The cast-iron foundation rests on very strong masonry built below the 
ground floor. The weight to support is considerable, and it must be 
at least a foot wider than the foundation plate. 

For small cupolas the foundation should be from three to four feet deep 
and from six to eight feet for the largest. If the ground is soft or of filled 
earth, piles must be driven before the masonry is built. 

(24) Stack.—On the cast-iron foundation above described, stands the 
cupola which is sometimes called the stack. It is acylinder made of boiler 
plates riveted together, and lined entirely with fire bricks, from the bottom 
plate to the top. 

At the bottom of the stack and at different heights are several open- 
ings, of different sizes and forms. One is called the tap hole, another the 
a hole and others tuyeres. Several feet above these are the loading 

oors. 

The tap hole is to let the iron out when melted, it is generally on the 
side facing the moulding room. When the cupola is to small for a man to 
stand in to fix the bottom before the fuel is lighted, an opening is left 
in front about 18 inches square. This is closed by a door made of boiler 
plate and is held in place by an iron bar resting on hooks. At the bottom 
of the door is the tap hole. 

The slag hole must be on the opposite side and above the tap hole. It 
is used to let out the slag, which floats on the moulton iron of the cupola; 
it is also used to let out the molton iron, when the cupola is filled to that 
height, to prevent the iron from running into the tuyeres. This is the time 
to tap. The holes of suyeres are above the slag hole, they are opening to 
let the air into the cupola by means of pipes connecting with a blower. 

Between the tuyeres and the blower there is a blast gate to regulate the 
pressure of the blast in the cupola, and between the blast gate and the 
ee a blast gauge to show the pressure of the blast which enter the 
cupola. 

The loading doors are for the purpose of introducing the metal and the 
fuel into the cupola. 

This is a general description of the essential parts of any cupola. 


W. H. Rartcuirrg, of Orange, N. J., has succeeded in discovering a 
process whereby aluminum may be soldered. Using this process, he pro- 
poses to manufacture an aluminum bicycle. He expects to bring the 
weight of a bicycle down to 15 pounds and still have it strongand durable. 
Steel is to be used in the parts where the greatest wear comes or where 
great rigidity is required. 


4 SCIENTIFIC MACHINIST, 








. NS Ch BLE ot Oe lin De Rel om 


peter acti 


eeetveeuosteotueeeeeuweeeeeteease ‘ee eeeees ‘eeeeeeeaes _+. 





Si 





Formerly, WESTERN MACHINIST. 
DEVOTED TO THE SCIENTIFIC CONSTRUCTION AND OPER- 
ATION OF MACHINES FOR GENERATING AND UTILIZING POWER, AND FOR ALL OTHER PURPOSES. 
PUBLISHED ON THE IST AND ISTH OF EVERY MONTH, 
Address all communications to 


THE SCIENTIFIC MACHINIST CoO., 


ATWATER BUILDING, CLEVELAND, O. 


Subscription Price in United States and Canada, in advance...........cccccccosssssssscscons .§0 per year 
Subscription Eve Foreign Countries, in advance............cccccccssosscesccsssessecce scenes .0o per year 


sing Rates: 12 cents per agate line, each insertion. 


The publishers of the SCrENTIFIC MACHINIST are interested in nothing but this newspa- 
pe1, which is conducted for the sole purpose of earning legitimate profits. They have no 
goods : sell, no scheme of any kind to promote, through the medium of this journal’s 
circulation. 


THE SCIENTIFIC MACHINIST goes only to subscribers who have paid for it. Sample copies 
are sent out liberally, because by that means new subscribers are procured; but there is no 
“\ free’ list except that of exchanges. 


It is the duty of all men engaged in mechanical pursuits to assist their fellow 
workmen as much as possible. ey can do this in no better wer than to write 
and send to the publishers of mechanical papers the results of eir experience 
and experiments. Piain and brief descriptions of how difficulties have been over- 
rome, how economy has been effected and how progress has been © are 
nelpful and valuable. The publishers of the ‘‘Scientific Machinist” cordially so- 
licit such communications from all ers. None shall go unnoticed. 


ENTERED AT THE POSTOFFICE AT CLEVELAND, 0., AS SECOND CLASS MATTER. 








CLEVELAND, OHIO, OCTOBER 1, 1892. 








s@r-The Cleveland News Company will supply the trade with the 
SCIENTIFIC MACHINIST, through the regular channels of the American 
News Company. 


CERTAIN changes in the make-up of the ScienTIFIC MACHINIST will be 
inaugurated with the October 15 issue, and that number may, in conse- 
quence, be a little late, not however, unless positively necessary. 


SHUT OUT THE ITALIANS AND SLAVONIANS. 

The threatened cholera epidemic serves as another forcible illustration 
of the monstrous injustice of permitting ignorant, half-civilized, monarchy- 
ridden foreigners to come to this country by the drove, to impoverish 
American citizens of native and foreign birth. This negligence is 
responsible not only for the introduction of the dread Asiatic plague, but 
also for our labor troubles and many of the bad features of our politics and 
society. The inaction and apparent supineness of our federal authorities 
in permitting this is most strange. It is well known to all members of con- 
_ gress that the great mass of American citizens look upon the influx of the 
degraded classes now coming to our shores as a great menace to our pros- 
perity and the body politic. They know that there is nothing their con- 
stituents as a whole would be more pleased with than a law effectually 


closing our boundaries to this invasion, but they are stricken with a | 


cowardly and utterly senseless fear that a vote or a speech in favor of such 
a law would call forth expressions of displeasure from some anarchistic, de- 
praved festers of foreign origin. They disregard the wishes of those who 
elect and pay them to curry favor with demagogues and monomaniacs. 
Does any sane person suppose that the intelligent Irish, Scotch, Scandi- 
navians and Germans, wish to be forced out of employment by the Italians, 
Slavs, Poles and Russians? Ifthe restriction of immigration meant the shut- 
ting out of their own nationalities, they might oppose, politically, the con- 
gressmen who voted for it. Wesay they might, for we are not sure that they 
would not consider it a good thing. But the immigration is not now from 
Ireland, Scotland, Sweden, Norway and Germany. It is from Italy and 
Slavonia, countries as alien to them as Turkey. 

This is a crying abuse, and great will be the price America will pay if 
she does not throttle the evil at once. Men who work for wages should 
agitate itin and out of season. Bring it up every day. Talk it at the 
ward and township caucus, at the convention, at every place where their 
are fellow citizens to listen. They have it in their power to cause legal 
enactments that will turn back the horde that is robbing them of their 
wages. Let the issue be taken up and the battle waged until the cattle 
that come here to plunder American workmen, only to return to Europe 
when a few hundred dollars are, by beastial living, hoarded up, are kept out 
by the arm of the law. 


No effort should be spared to make the meeting of the street railway 
men, which is to be held in Cleveland this month, a succes. Cleveland 
has advantages as a convention city which have not been adequately 
appreciated. Let us make every gathering in our midst of this nature, an 
advertisement for us. The conventions of the mechanical, electrical and 
railway men are now considered very desirable. 


Li a) 


(Readers are invited to use this department. All questions on mechanical and 
scientific subjects of a practical nature and of general interest will receive attention. The 
writer must give his name in full, but nothing that may identify him will be published with 
a question if he requests his name withheld. It will give the editor pleasure to assist through 
this column, all readers, if possible, and he cordially solicits practical queries.) 





(440.) ‘‘ Reader,” Cincinnati, O., writes: ‘‘Can you inform me 
through the lines of your valuable paper what process is used for putting 
etchings on saws? Is the old process of engraving on wax surface used, or is 
there any new process?” 4.—The process of covering with wax and 
scratching through it is good, if skillfully done. You can paint the parts 
which are not to be etched with asphaltum instead of waxing the surface. 
This, however, is better adapted to etching around letters so that they will 
stand out instead of being sunk. Draw or stamp the name on the saw, 
paint the letters with asphaltum, also the surface outside the border. Then 
dip in acid and etch out the initial inside the border. Two etchings 
should bring the name out plainly, Change the acid often when etching 
by any process and wash out the creases with water, for the metal eaten 
away forms an oxide and rendets the steel impervious to acid. Washing 
removes the oxide. 


(441.) Albert Kopf, Dayton, O., writes: ‘* Will you please inform 
me where I can get a paper or book on tool making?” 4.—We do not 
know of any book devoted especially to the subject of tool making. 
Rose’s ‘‘ Practical Machinist,’’ $2.50, has considerable information of 
value on tool making ; and we also find considerable information in Rich- 
ardson’s ‘‘ Practical Blacksmithing,’ four volumes, price, $« per volume. 
Both of the above books can be furnished by Henry Carey Baird & Co, 
8ro Walnut street, Philadelphia. 


(442.) F. W. asks: ‘‘ Will you be so kind as to publish in your valu- 
able paper the rule laid down by the government how to find the safe 
working pressure to be allowed on the stay bolts on a marine boiler? My 
understanding is that a bar of good 1” iron will withstand a tensile strain of 
24,000 pounds without rupture, and by this we have a starting point. 
Then, if we desire to find the safe working pressure to be allowed ona $4”, 
¥%" or %” round stay bolt, that we must first get the area contained in the 
stay bolt we are working on, and find what tensile strength it contains, 
allowing the 24,000 pounds to the square inch and then take cne-sixth of 
the result. Now, I wish you would do this problem in just as simple a 
form as possible, as Iam sure there are many who have long looked for 
the answer.” 4.—This was answered in the issue of August 1, 92, ques- 
tion 411. 


(443) J. C. Dubois, Muddy Creek, Pa., asks: ‘‘Can we make shot 
by pouring the melted lead through a sieve in the tower or a barn So feet 
high? We would expect to catch it in a tank of water, of course. If nec- 
essary, we would drop it from a cross tree of a mast we have, over 100 feet 
from the ground.” A.—The latter height would be neceesary, and we are 
not sure that it would be sufficient. Take atin basin and perforate holes 
in the bottom. An ordinary colander is about the thing. Let us know 
what kind of shot you get. 


(444.) T. V. C., writes: ‘Please let us know where wood split 
pulleys can be bought, and who make the best?” 4.—An examinat‘on 
of our advertising pages will answer the first question. The second is a 
matter of opinion. 


(445.) R. J. Birch & Co., IIll., write: ‘‘ Please let me know how to 
japan castings. I suppose this knowledge is very general, and the inqniry 
may look very simple in us, but if not worth space in the paper please 
refer us to some book where the information is given.” A.—After being 
thoroughly cleaned, apply a coat of boiled linseed oil. When about dry 
they should be baked in an oven of the proper temperature to turn the 
coating black, leaving it, however, unburnt. We cannot give instruction 
how to regulate the heat—this must be ascertained by experiment. But to 
avoid blistering it should be moderate at first and increase gradually. If 
properly done, the castings will come out with a good polished black japan 
coat. 


(446.) O. N. E., Muncie, Ind., writes: ‘‘ Will you please give your 
opinion in regard to the following: Has a vertical engine any more power 
than a horizontal, both being of the same size?” A.—No. 


(447.) John Stoufer, , Ct., writes: ‘‘I am a young engineer 
and wish to become competent to handle a lighting plant. I have here no 
opportunity of learning this, and I wish to know whether it will be neces- 
sary for me to go to a technical school. I cannot afford todoso.” A.— 
We often receive such inquiries as this, and in answer to all in such a posi- 
tion will say that it is not ecessary to attend a technical school in order to 
become competent to run a power and lighting plant. Such a course 
would be of great help, but if a job is procured in an engine room having a 
lighting plant, and if effort is constantly put forth to master the details of 
engineering, by observation, practice and private study and reading, one 
can make a competent engineer of himself. 





kay~ Readers are cordially invited to send us any questions, comment, 
information, ideas or corrections that suggest themselves while reading the 
‘‘ Questions and Answers.” The time to do it is when it is in mind. If 
one puts it off he is very likely never to get at it. Now is the best time. 
All communications are appreciated. —| Ep. 
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AMATEUR AND APPRENTICE.—III. 





BY EDWIN WOODWARD. 


In turning very hard woods, such as rosewood, ebony, lignum-vitae and 
others of like texture, the very thin edge of the wood turning gauge and 
chisel does not contain sufficient metal to stand up to the work, and there 
should be substituted for these other tools, more after the forms of those 
used in turning bone and ivory. Of these, the first tool, and the most im- 
portant, is the round nosed tool, Fig. 14. This tool is made in a variety of 
forms as to the cross section of its body, the workman selecting the style 
best suited to his fancy. It is ordinarily made of a square piece of steel, 
but tapering from the shank to the point, whose width should be such as 
suits the nature of the work and the strength of the lathe, but in no case 
should the point be so wide as to cause the body to spring under a cut the 
full depth of the point curve. 

The rest, for this class of work should be placed nearer on a level with 
the center of the work, slightly above it, and quite close, and the tool should 
be ground with a little top rake, which is indicated by the curve on the top 
of I'ig. 15, being ground so by holding the tool with its top side, directly 
upon the face of the grind stone and in line with its motion. For such 
grinding, a small stone is used, and consequently an emery wheel is ordi- 
narily employed, about 6” in diameter. The clearance given beneath the 
cutting edge should not be more than 30° back of a right angle with the 
body of the tool, for this will give a sufficiently acute cutting edge and also 
retain a sufficient amount of metal to support it under the strain. The tool 
is used principally for the same purpose as the gauge, for removing surplus 
stock, etc., but while the point of the gauge inclines upward 30° or more, 
the position of this is nearly horizontal. 

A round nosed tool, made of triangular stock, finds most favor with the 
writer. The cutting edge is made on one of the flat faces as Fig. 16 indi- 
cates , the sharp V edge coming in contact with the rest. Its shape permits 
the operators giving its side faces any degree of clearance from nothing to 
aright angle, while the sharp edge prevents the tool from slipping sideway 
under heavy duty. A three square file is often pressed into service for this 
tool, as it is difficult to forge a triangular tool without a die or gauge block. 
But to be of much service, the temper in it must be drawn, or it will not 
have sufficient strength and will be apt to break and injure its user. After 
removing the teeth marks and shaping its points, harden by heating it to a 
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low red in a clean coal fire and plunging about an inch of its point in water 
for several seconds, removing it, and polishing quickly with a coarse whet- 
stone the cooled portion, leaving the hot shank of the tool and the oxygen to 
paint the color of the temper on the point of the tool, the straw color coming 
first, followed in succession by yellow, orange, purple and blue, in all their 
varying shades. And where at the point of the tool the purple seems 
merging into the blue, but with only a hint ofits presence, dip quickly into 
water to hold it at that temper, which will be found right for the hard 
woods, ivory or bone, and will usually do very well for brass or iron, or 
even thoroughly annealed steel. 

A few more suggestions on hardening and tempering may not come 
amiss at this stage of advancement. The amateur undoubtedly will have 
much of it to do, for tools will break, and have to be repaired. Others will 
come too soft or hard and require tempering anew, and the apprentice, even 
if not permitted to do this important work himself, may from the knowledge 
gained, advance in favor with his foreman by being enabled to use to 
greater advantage a tool, from a glance at its strength and temper, as in- 
dicated by the tempering color and thus make progress, where without a 
knowledge of conditions, disaster would result. 

Nearly every one knows something of the action of fire and water on 
steel, and to such as do not, it may be said that if a piece of steel be heated 
red hot and plunged into a bath of cold water, by being thus quickly 
cooled, it contracts the grains rapidly and consequently is much refined 
and is very hard, and the degree of hardness depends upon the amount of 
carbon it contains. The learner should not be led into the belief that 
Bessemer or machinery steel can be hardened and rendered serviceable. 
They do not contain a sufficient amount of carbon. The amount of carbon 
in steel varies from one-half of one per cent. in low grade to one and one- 
half per cent. in high grade, this latter usually being the grade classed as 
tool steel. A high grade of steel melts more readily than a low, and con- 


sequently great care must be observed in forging and hardening. If the 
steel is allowed to get hot enough for sparks to fly, itis at the point of fusion 
and that portion is practically worthless for tools, and should be cut off and 
cast away, and the remaining portion used more carefully. 

The tool should be forged as nearly the exact size and form as possible, 
so that the outside portion of the steel that is refined by hammering may 
not necessarily be ground away or otherwise removed to bring the tool to 
the actual shape for duty. Many smiths are very negligent in this respect. 
The writer has often seen a workman grind fifteen or twenty minutes to 
bring to shape a diamond tool for the lathe for hardening. Because of this 
neglect, at the expense not only of the time lost, but of a good tool, the best 
part of it is ground away. As before stated, a bright red heat, quenched 
with cold water, will make a piece of tool steel very hard and brittle and so 
is worth very little except for the lightest service. The rapid contraction 
caused by its bath makes the scale of oxide peel off and separate from the 
steel, as it can contract but little, and the steel comes trom the water 
a whitish gray, this indicating great hardness, and suited only for metal 
scrapers or other hand tools ot like nature, and so the temper must be 
drawn because the steel is glassy brittle. It is best to become familiar with 
the temper of steel by color before attempting to temper a valuable tool, 
and the easiest and most practical way is to prepare a scale from a piece of 
flat steel, one-fourth inch thick, one inch wide, and six inches long. Heat 
this piece carefully till it is red, and quench by dipping in cold water verti- 
cally, end first. Grind one side to asmoothbright surface. Heat a heavy 
plate of iron, one inch thick, to a red heat. Fig. 17 shows the full 
apparatus. Have at hand an iron block B to lay upon plate A when re- 
moved from the fire, and upon both lay the bar of steel C, with bright side 
up, and inclined as shown. The part of the steel bar in contact with the 
plate will heat first and gradually extend its warmth upward. The first 
color noted will be a very pale yellow or straw color, seen first at the point 
of contact between the plate and bar. As the heat of the bar increases the 
color of that point deepens to a bright yellow, while the straw color creeps 
farther up the bar, to be followed by an orange, a purple, and a blue by easy 
gradings, each following its leader up the bar, and when the heat at the 
lower end has made the steel a deep blue, it should be dropped in the water 
to cool, when a steel of graded hardness from the soft blue, too soft for 
aught, save springs, perhaps, by varying degrees of hardness through 
purple and shades of orange and yellow to the flinty gray of hardness, all 
the colors are at hand and may be tested with a file and the one selected to 
suit the need. | 

One thing is especially to be remembered. Never heat the steel hotter 
than is absolutely necessary to get the requisite temper. Excessive heat is 
ruinous to steel. If it is not burned in the operation, it opens the grains 
and no process of merely hardening it will refine it so as to be as valuable 
as before. So by testing a piece and afterward using that particular brand 
of steel, a novice will soon become quite an expert and reliable. 


A New Aluminum Process. 

A private exhibition to a few interested capitalists was given recently 
of the new process for making aluminum invented by Col. William Frish- 
muth, at the laboratory of the Enterprise Aluminum Co., Rush and Amber 
streets. The process is partly chemical and partly electrical, the aluminum 
oxide being extracted from pure clay and dissolved. The solution is then 
exposed to the electric current, which causes the pure metal to be thrown 
down on brass plates. From this it is removed by an ingenious but very 
simple chemical process in a state of almost perfect purity and in the form 
of a silvery impalpable powder. It only remains to smelt it into ingots. 
Col. Frishmuth estimates that the aluminum can be extracted at a price far 
below its present market value and in any desired quantity. But a singu- 
lar circumstance connected with it is that the by-product or residue from 
the chemical treatment of the clay possesses high value as a fertilizer, and 
this, it is claimed, will be sufficient to pay all the expenses of the operation. 
An analysis of the by-product, made by an expert chemist without knowl- 
edge of how it was produced, was submitted. He estimated its value as a 
fertilizer at from $8 to $10 per ton. 

A charter has been procured and a company formed which will imme- 
diately proceed to manufacture the metal commercially. It is designed to 
operate the first plant in this city for a time, the clay being brought here 
from New Jersey, where a bed free from deleterious substances is found. 
The promoters are so confident of success that they think that in a short 
time the profits will enable them to put up extensive works in the immedi- 
ate vicinity of the beds. —{ Philadelphia Ledger. : 


Qualities of the Heart. 

Errors can be forgiven if the heart is all right. No service is so 
genuine and valuable as that of the heart. The hands and head may per- 
form it in a desultory manner, but that done by the heart is of a different 
sort. This may be sometimes applied to inanimate as well as animate 
things. For instance, an article with the declaration, ‘‘ My heart is at 
your service” on it, has recently been brought out by The Joseph Dixon 
Crucible Co. of Jersey City, N. J. This Shakespearean expression is very 
appropriate as coming from this article, for it is a lead pencil. 


Many of the writers in the ScIENTIFIC MACHINIST have dwelt upon 
the importance of a good grindstone. It may not be uninteresting to 
readers to know that the catalogue of the Cleveland Stone Co., is very 
complete on grindstones. It has illustrations of every kind and is a valu- 
able work. ‘Their address is 36 Wilshire Building, Cleveland, O. 


One of the staff editors of the SCIENTIFIC MACHINIST has a lathe made 
by the W. F. & John Barnes Co., of Rockford, Ill., in his experimenting 
room, and is much pleased with it. The machine is well finished, is relia- 
ble, easy. running and in every respect a very fine tool. 
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STRUCTURE OF THE STEAM-ENGINE.—I1. 





BY PROF. R. H. THURSTON. 





Corliss Engines. 


The mill or factory engine of latest date is very generally horizontal, 
direct-acting, with a detachable expansion valve, a governor operating by 
adjusting the pint of detachment and closing of the valve; which latter is 
closed quickly either by gravity or by a spring, or, sometimes, by steam 
pressure. In a few instances, engines have been built in which the valve 
continuously rotates, closing without reciprocation. When of small size, 
the stationary is made non-condensing ; when of large power, it is very fre- 
quently a condensing engine. When large and where economy is 
very essential, it is frequently a ‘‘compound” and often a ‘‘triple-expan- 
sion,’ engine ; the steam-pressure being carried higher as a higher ratio of 
expansion is adopted. In many cases, as in cotton-mills making fine 
grades of product, or for electric-lighting, precise regulation of speed is re- 
quired, and this may determine the choice of type of engine. 

The best known engine of this class is the Corliss engine. It is very 
extensively used in the United States, and has been copied very generally 


Those marked A are the steam, and those marked B are the exhaust- 
valves. Both consist, as is seen, of cylinders, parts of which have been cut 
away, leaving the working and bearing surfaces of no grea’er extent than is 
necessary to subserve the purposes of the valve. These surfaces are of the 
simplest possible form and are easily fitted up in the lathe. In order that 
they may come to a bearing with certainty, and without regard to 
the position of the spindle relatively to the valve, they are made with 
a longitudinal slit into which fits, without jamming, the blade of the rock- 
shaft. The valves are thus allowed to come to a bearing, and even to wear 
down in their seats without causing leakage. 

The next figure shows the arrangement of this valve as seen in longi- 
tudinal section of the chest. As this maker constructs it, the stem 
goes through a fitted opening, without stuffing-box, and the slight drip is 
carried off from the closed space at D, thus none escapes into the epgine- 
room. The steel collar at F, which is shrunk on the stem, fits into the re- 
cess at a and serves as a packing. As the tendency ofthe stem to shift out- 
ward always causes the collar to wear to a fit, it is not likely often to wear 
leaky. 

Another detail of interest in the Corliss engine is the ‘‘ dash-pot.” 
When the valve is suddenly closed, some device is necessary to prevent jar 





FIG. 33.—CORLISS ENGINE, VALVE MOTION. 


by European builders. Fig. 32 represents the Corliss engine. The hori- 
zontal steam-cylinder is bolted firmly to the end of the frame, which is so 
formed as to transmit the strain to the main journal with the greatest direct- 
ness, The frame carries the guides for the cross-head, which are both in 
the same vertical plane. The valves are four in number, a steam and an 
exhaust-valve being placed at each end of the steam cylinder. Short 
steam-passages are thus secured, and this diminution of clearance is 
a source ofsome economy. Both sets of valves are driven by an eccentric 
operating a disk or wrist-plate, E (Fig. 33), which vibrates on a pin pro- 
jecting from the cylinder. Short links reaching from this wrist-plate to the 
several valves, D D, F F, move them with a peculiarly varying motion, 
opening and closing them rapidly, and moving them quite slowly when the 
port is either nearly open or almost closed. This effect is ingeniously se- 
cured by so placing the pins on the wrist-plate that their line of motion be- 
comes nearly transverse to the direction of the valve-links when the limit of 
movement is approached. The links connecting the wrist-plate with the 
arms moving the steam-valves have catches at their extremities, which are 
disengaged by coming in contact, as the arm swings around with the valve- 
stem, with a cam adjusted by the governor. This adjustment permits very 
perfect regulation by automatic variation of the ratio of expansion by the 
governor. 

The standard form of Corliss valve is very well exhibited by the illustra- 
tions here given, which are taken from the drawings of Mr. Harris. 














































































































Fic. 34.—THE CORLISS ENGINE CYLINDER. 


at the instant of its coming to rest. Thisdevice is the dashpot. Tae form 
adopted by Corliss consists of a shallow cup into which a piston on 
the valve-stem fits, cushioning the enclosed air, and thus checking 
the motion of the valve without shock. This dash-pot, made by Watts, 
Campbell & Co., who have successfully introduced Corliss engines into 
electric-light establishments in New York City and elsewhere, is that seen 
in the figures. 

The annular piston, E, E, fits the cylinder, D, D, E, E, and a space, 
seen above B, forms a vacuum-chamber which assists the spring or weight, 
closing the valve by the formation of a more or less complete vacuum, as 
the piston is raised while the valve is opening. A small cock, not seen, 1s 
arranged to adjust the degree of exhaustion of this chamber. When the 
valve has nearly reached its seat, the piston, D, passes the opening from F 
into the Outer space and the enclosed air then acts as a cushion, checking 
the movement of the valve. 

The ‘‘dash-pot” was invented originally by F. E. Sickels. In 
the original water dash-pot of Sickels, the cylinder is vertical, and the 
plunger or piston descends upon a small body of water confined in the base 
ofthe dash-pot. Corliss’s air dash-pot is now often set horizontally. 

The Corliss engine is the prototype of a large number of engines con- 
structed in Europe and America, having the same or very similar structure 
and methods of operation. 

The leading features of this machine are thus: 
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(1) The use of four valves—two steam and two exhaust—so placed as 
to reduce ‘‘ clearance” to a minimum. | 

(2) The use of rotating valve, capable of being cheaply and readily 
fitted up, of being easily moved, and of being conveniently worked by con- 
nections outside the steam-spaces. 

(3) The use of a ‘‘ wrist-plate,” caused to oscillate by a single 
eccentric, and directly so connected with all four valves that each may be 
given a rapid opening and closing movement, and to be held open and 
nearly still, at either end of its range, by swinging the line of connection 
nearly into the line between centres, thus permitting nearly a full opening 
of port to be maintained during an appreciable interval, and a free and 
complete steam supply and exhaust. | 





FIG. 35.—HARRIS CORLISS VALVES. 


(4) A beautifully simple and effective method of detaching the steam- 
valve from the driving mechanism, and of insuring its rapid and certain 
closure at the proper moment, to produce any desired expansion of steam. 

(5) A direct connection of the governor, so as to determine the ratio 
of expansion, while so adjusting the power of the engine to the work to be 
dene that the variation of speed with changing loads becomes a minimum. 

(6) Making this latter adjustment in such a way as to throw the least 
possible work on the regulating mechanism, and thus to give the governor 
the greatest possible sensitiveness and accuracy of action. 

(7) A form of frame and general design of engine which gives 
maximum strength and stiffness, with least cost and weight. 

All these features are combined to form a steam-engine essentially 
different, in general and in detail, from all earlier engines. In operation, 
the engine was found to exhibit a remarkable economy of fuel, anda singu- 
larly perfect regulation, and to be far more durable and more economical 


The illustration shows a machine of the size and capacity which 
has been above indicated, but the builders also construct machines of this 
design in quite a number of other sizes, arranged to be driven either by 
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belt, or by self-contained steam engine attached directly to the machine. 
The makers will at all times be glad to furnish full information regarding 
any of these machines upon receipt of inquiry. 


You Can Now Blow Out the Gas. 
A western genius has devised an arrangement for preventing accidents 
by the careless use of gas. On the inside of each burner is a valve 
attached to a silver wire, which protrudes about one third of an inch above 





Fic. 36.—HARRIS CORLISS VALVE. 


In cost of repairs, on the average, than was generally supposed possible.— 
[From ‘‘ A Manual of the Steam-Engine, ” by Prof. R. H. Thurston; John 
Wiley & Sons, 53 E. roth St., New York. 

(To be continued.) 


PUNCHING AND SHEARING MACHINE. 





The machine shown in our illustration is one of the latest productions 
of the Long & Allstatter Co., of Hamilton, O., and is designed for general 
punching and shearing, boiler work, etc. The system of construction fol- 
lows very closely that generally adopted by the above company in their 
machines of this general class. But in the present design the amount of 
room occupied by the machine has been very much lessened, the usual 
rearward projection of the tight and loose pulley being entirely avoided by 
placing them over the machine. This compactness of the machine will be 
greatly appeciated in many situations. The particular size of machine 
shown in our illustration is adapted to punch a seven-eighth inch hole through 
seven-eighth inch plate, and to shear three-quarter inch plate, and operate 
twenty-four inches from the edge of the plate, that being the depth of the 
throat, and of course the machine is adapted for doing any work requiring 
less capacity. The throat is provided with removable tie-bolts, and when 
these bolts are inserted, then the machine is of course very much strength- 
ened and fitted for very heavy work. 

The slide is operated by steel cam-shaft operating through steel 
pendulum with gun metal bushes, and the cam-shaft may be turned by hand 
to facilitate the setting of the tools. The hold-down or stripper is of very 
efficient construction and is so arranged as ta be quickly removed. 


FIG. 37.—THE DASH-POT, 


In order to light the gas all that is necessary is to bring the 
match in contact with the silver wire. This expands and opens the valve 
by which the gas is admitted into the burner. Silver is one of the con- 
ductors of heat, and it does not take more than five seconds to light a jet. 
Blow out the flame and ten seconds later there is no odor of escaping gas 
perceptible from the self-closing burner.—[Cleveland World. 


the burner. 


THE Lopce & Davis Macuine Too. Co. works at Cincinnati, O., 
have just contracted to furnish a large equipment of their improved lathes, 
Plainers, drill presses, etc., to the Georgia School of Technology shops, at 
Atlanta, Ga., which recently burned out. 


For a catalogue of lathes and drill presses, showing many sizes in light 
and medium tools, write to W. F. & John Barnes Co., 920 Ruby street, 
Rockford, Ill. 


Rare Opportunities. 


The Qaieen & Crescent Route will place Excursion Tickets on sale to 
Texas and Arkansas, aleo Indian Territory, at greatly reduced rates, on Au- 
gust 30, September 27th, and October 25th. Good for return 20 days from date 
of sale. For rates, maps and further information, call on Agents of the Q. & 
C. pone: or agent at your station, or address D. G. Edwards, G. P. A., Cincin- 
nati, O. 


Hunting Season Opened. 
For special rates te hunting territory, call upon Agents of the Nickel 
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About Cut-Off and Other Matters. 
EDITOR SCIENTIFIC MACHINIST : 

I don’t know that it is right to dwell any longer on this boiler and en- 
gine question. In my opinion it isnot worth the space devoted to it in the 
paper, and Mr. Wilcox’s answer will add to the general confusion, which 
prevailed throughout the discussion, if you can call it such. 

But I possitively called to have ‘‘something to say.” I first refer to 
Mr. Wilcox’s valve setting. Like Mr. J., I have a common slide-valve 
engine. He proceeds to cut off at 4% or % stroke. How he'll accom- 
plish that with a common slide-valve engine ( reducing valve-travel or mak- 
ing new eccentrics of course excepted), would be an interesting piece of 
engineering. 

Now the way I understand Mr. Joels is, he has a slide-valve engine 
with a Stevens, or similar valve. The rocker arm which connects with ec- 
centric-rod is slotted to permit a limited reduction or increase of valve- 
travel; say 54 to full stroke. It is impossible in this case to say, (not 
knowing the load) when cut-off should take place. But one thing is cer- 
tain—it cannot occur earlier than fe of stroke. (To anybody who wants 
to know all about the slide valve, I would recommend ‘‘Slide-Valves ” by 
J. Rose, published by H. Carey, Baird & Co., Philadelphia). Besides 
this the style and action of the governor are to be considered as well as the 
boiler pressure. Eighty-five pounds might be throttled down to 40 pounds 
or less. 

To speak broadly, the load for such an engine should be so that we 
can cut off at about 0.63 of stroke, release at 0.93 of stroke, compress 0.07 
of stroke, with lead from ;’ to jj,’ according to clearance, speed and 
balanced condition of engine. 

Something I don’t understand is the terrible pressure on Mr. Joels 
valve. I wonder if a good refiting and then proper lubrication didn’t end 
the trouble. But the question comes, ‘‘ How are we going to know when 
small boiler is doing this?” Weigh your feedwater and put calorimeters in 
pipes leading from boilers to cross connection. H. Heryropr. 











To Prove Questions by Prime Numbers. 
EDITOR SCIENTIFIC MACHINIST: 

In your issue of the 15th there is an article by Jearum Atkins on cast- 
ing out the nines and proving questions in arithmetic. I have known all 
he has written in that article for at least twenty years. 

I inclose a few examples of proving questions by another method, 
which I think is simpler than casting out the nines; also two examples of 
tricks with the figure nine as a basis. 

In proving questions by this method all lines of figures have to be 
brought to a prime figure; that is, added until only one figure remains, 
which is the prime figure. Take as an example the line of figures 48, 768, 
which added together are 33, which added again, 3-+-3=6, which is the 
prime number. | 

To prove a question in addition, get the prime figure for each line and 





add them ; if correct both prime figures will be the same. Example: 
. 4,876=25=7 
39942== 9 
6,854= 5 
3,236= 5 
18,908== 26==8 


In subtraction, the sum of the prime figures of the subtrahend and re- 
mainder should be the same as the prime figure of the minuend. Example: 
84,625=25=7 
64,534=22==4 


20,09I=12=>3 
In multiplication, the prime figure of the multiplicand, multiplied by 
the prime figure of the multiplier gives the prime figure of the product. Ex- 
ample : 








5§,846= 5 
34=— 7 
23,384 358 

17,538 
198, 764— 8 


In division get the prime figure of the dividend, which in the following 
example is 7; then get the prime figure of the quotient, which is 2; multi- 
plied by 1, the prime figure of the divisor gives 2-+-5 (the prime figure 
of the remainder ), gives 7, the same as prime figure of the dividend. Ex- 
ample: 

+9)8764(46 I=2X1=24+5=7 
7 


116 

114 
24 
19 


To prove square root by the above method is simple and can be proven 
at any stage of the question by getting the prime numbers of the figures 
used. In the example, the prime figure for 552 is 3, the prime figure for 
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the root 23 is 5, which, squared, is 5X 5—=25—7, to which add 5, the prime 
number of remainder ; 7 +-5—=12==3, the same as prime figure of 552, which 
proves the question right so far. 


§5248(23==5 X §== 25-7 -+ 512553 
4 








43 | 152 
129 
235 
To prove cube root, proceed as in square root, only cubing the prime 
number instead of squaring it. | 
MYSTIC NUMBER NINE. ! 

The prime figure of any number multipied by nine is always nine, no 
matter how often it is multiplied by any other number or numbers, the prime 
figure is always nine. 

Any person who knows this rule, can amuse a company, by asking one 
of them to put down three or four or any number of figures, then tell him 
to multiply by 9, then by 4s in example, but any other figure will do as 
well. Then let him multiply by any figure he chooses, say 7 ; after he has 
finished, ask him to rub out any figure in the answer, and tell you what he 
has left. Say he rubs out 7, he tells you he has 9,236 left. You add this 
mentally and find the sum is 20. The prime figure being 2, you then know 
he must have rubbed out 7, as 2-++7==9, the prime figure you should have 
got. When you tell the company it was 7 that was rubbed out, they will 
not think it was so simple a matter to find the figure. Suppose a 9 oro had 
been rubbed out, of course you do not know which, but it is always safe to 








say nothing first, as if there is a o in the answer, it is oftener rubbed out 
than 9. Example: 
368 
9 
3,312=9 
4 
13,2489 
7 
92,736=9 
Another: Ask anyone in the company to put down a line of figures, 


then add them, and substract the sum from them; then ask him to rub out 
any figure in the answer he chooses, and tell you the remainder, say he rubs 
out 4, he tellsyou he has 1,841 left, add them mentally, which you find to: 
be 14==5 (prime figure). It requires 4 to make 9g, therefore he rubbed 
out 4. : 

18,462 

ai 





18,441 

In this example the operator does not know a figure that was put 

down. The rule for the above is, when the sum of any given number of 

figures is subtracted from those figures, the prime number of the remainder 
is always nine. N. Hampron. 





A Suggestion. 
EDITOR SCIENTIFIC MACHINIST 3 

Knowing that you are interested in every suggestion or improvement 
that can be made in the way of mechanical pursuits, therefore I would sug- 
gest to you, as there are a great many young men throughout the South 
who would like to take lessons in mechanical drawing and are not able to 
go along distance from home, or to the more expensive schools of the 
North, that if some competent man who is capable of teaching mechanical 
drawing and engineering, would come here, I believe that he could build 
up a good school in a short time. 

If you have no objection to making a note of this in your paper, will 
say I would be pleased to correspond with anyone who would like to get 
further information on the subject, and cheerfully give him any assistance 
I can. Should be glad to hear from you regarding same, if not troubling 
you too much. I have no special personal interest in this matter, but think 
it would be of a great benefit to many of our young men who are anxious 
to improve themselves, but have not the means or opportunity. And as 
Winston-Salem is one of the most progressive towns in the South, and fast 
becoming the principal railroad center between Richmond and Atlant, 
would suggest, this would be an excellent opening for some man to stat 
up such a school. Winter is approaching, and I would suggest that now 
would be the time to begin. Yours truly, C. A. Hegcr, Salem, N. C. 


DESCRIPTION OF STRONG’S VERTICAL TRIPLE EXPANSION 
| ENGINE. 





(Continued from first page.) | 
is independently balanced by a counter weight on the crank, less founda- 
tion is required, and more quiet running produced than would otherwise be 
the case. This is very important in buildings where jars from engines af¢ 
very annoying. If it is desired that the engine shall be absolutely noise 
less, it can be placed upon a foundation insulated on the bottom by cork | 
from the foundations of the building, while on the sides packing or other 
material can be used that will not transmit noise nor vibrations to 
the walls. 

To meet the requirements of an engine using steam of 180 to 200 Ibs. 
pressure, piston valves have been selected for the high, and intermediate 
cylinders, and grid-iron slide valves for the low pressure cylinders. By 
this means frictionless valves for the high and intermediate cylinders, where 
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the pressure is high, are secured. In those cylinders the matter of clear- 
ance is comparatively unimportant. In the low pressure cylinders, how- 
ever, small clearances are very necessary for economy, and are brought 
about by the use of the grid-irop valves in the cylinder heads. 

The piston valve of the high pressure cylinder is actuated by a block 
sliding in the well known Fink link, so designed as to give a perfectly 
equal lap and lead, and at the same time equal cut-offs at both ends of the 
cylinder. The position ofthis block, and therefore the cut-off, is controlled 
by a sensitive high-speed governor, the resistance to the movement of which 
is very slight. The exhaust of the high pressure cylinder, and the admis- 
sion and exhaust of the intermediate cylinder, are controlled by a connec- 
tion to a fixed point at one end of the link. These valves have a 
fixed travel, and point of cut-off. The movements of the low pressure 
valves, both inlet and exhaust, are produced by the same connection of the 
Fink link, and are such that when these valves are unbalanced they are 
motionless. 

All pins and bushings in the valve gear are of hardened steel, thus re- 
ducing the wear, and rendering replacement easy. 

The governor is provided with a safety device, so arranged that in case 
the governor belt breaks, the arms of the governor will be elevated and the 
link block thrown to an extreme position, thys cutting off the supply 
of steam and bringing the engine to a stop. 

The crank shaft is forged from a solid steel ingot, and the counter 
weight is bolted on. The pedestals are bored and turned on their bases to 
fit a bored seat in the bed plate or frame of the engine, to which they are 
secured byream bolts. The seats for these pedestals are bored by a single 
setting of a boring bar, and are consequently in perfect alignment. 

There are two sizes of this engine made, one being of 150° indicated 
horse power, and the other of 250 indicated horse power. The first runs 
at a speed of 300 revolutions per minute, and the second at 225. It is the 
intention of the builders to manufacture these engines in sizes up to, 2,500 
horse power. 

The engine described is the invention of George S. Strong, of 45 Broad- 
way, New York, and is manufactured by the Providence Steam Engine Co., 
who build the well known, and excellent, Greene automatic and cut-off 
engine. This company believes that it is filling a long felt need for 
an economical high speed, and highclass steam engine. The details of the 
engine have been ‘worked out under the supervision of F. W. Dean, in his 

office, at 53 State street, Boston, Mass. 


THE PARALLEL VISE. 





The accompanying cut represents a new vise which has been named 
‘The parallel, ” because of the parallel or equal movement of the upper 
and lower end of its jaws. Among its advantages may be mentioned sim- 
plicity, evenness of grip, reliabilityand accuracy of movement, convenience 
of its wheel handle, which also adds to the ease of management, and its 
capacity of being raised or lowered instantly to any position suitable to the 
work. The parallel is produced by acompound cross lever, evenly balanced 
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Frequent heavy jointing, with more filing on the front of the teeth than 
necessary and setting at each filing. The result is more work and waste of 
saw-plate by not swaging a little. A saw that requires swaging can be 
swaged and the set gauged with but little bent set, and as the swage wears 
off the teeth are bent a trifle to give the required set, which is not much, 
as a sharp corner will cut cleaner and freer than a shoulder on a tooth. 
Teeth that are bent for set and are not frequently jointed, will leave a core; 
that is, each tooth will not cut half of the kerf, which is a great resistance 
on asaw. Only in very thin saws is this liable, but in any size rip-saw up 
to a log-saw the teeth will wear to a shoulder and require fifty per cent. 
more power to pull it. That the swaging of small saws be more fully under- 
stood, it is not intended that the points should be bitted out as some men 
term swaging, but the points kept a trifle wider than the gauge of the saw. 

Saws should be filed more often, so that the condition of the saw be as 
near normal as possible, and so that the sawyer can become familiar with 
the running of a saw or saws. There is a certain amount of familiarity or 
symmetrical work pecessary to accomplish fine and rapid work with a saw. 
When a saw fails to obey it has broken sonee of its familiar traits, caused by 
bad filing, being dull, and often forced until the plate is bent, blistered or 
its tension gone. All may be cited to a dull saw, the operator not being 
familiar with such manceuvers as the saw assumes, viz., crowding out or into 
its work, snaking, running with a quiver or tremble, the edge assuming a 
width twice the thickness of the saw. In a few seconds the saw cools off, 
assuming a steady position, unless it has been buckled, which 1s more than 
likely. A saw kept round and in nice shape, will cut free, smooth, fast 
and straight. In planing mills and factories where much re-sawing is done 
there is much made in the use of as thin a saw as possible—where several 
cuts are to be made in ripping up stuff the amount of dust removed is quite 
anitem. Thin saws and small diameter, should be kept in good order. 

It will pay any man interested in such saws to become familiar with 
their requirements in keeping them up. They should be gummed a little 
and often and sharpened often. Saws, to do fine, fast work, must be kept 
in a neutral condition ; when the fence is not kept right, the saw will soon 
become dished and will be a continual annoyance by crowding from 
its work. The fence or gauge should be set a trifle nearer the cutting side 
of the saw. In lining a saw, care should be exercised to have the belt on 
to hold the mandrel in its running position in its bearings. End motion 
must be guarded against if fine work is necessary. A saw will cut much, 
either ripping or cutting off, if only the top of the saw cuts. In fast feed- 
ing there are not the broken chips at the bottom of the board. A sharp 
saw cutting near the center will do nice work and cut straighter. The saw 
pulley should be kept clean and free from dust which will accumulate and 
throw the mandrel out of balance. This is a point overlooked by many. 
It causes the journals to heat and wear very fast, which brings on trouble 
with the saw. 


EBERHARDT’S TOOL HOLDER. 


After trying in their works most of the different makes of tool holders, 
Gould & Eberhardt, of Newark, N. J., devised the ones shown in the ac- 
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THE PARALLEL VISE. 


at the center and riveted. The upper end of one lever is stationary on the 
inner jaw, the upper end of the other lever is stationary on the outer jaw. 
The lower end of each lever moves in a grove ineach jaw. The vise is raised 
or lowered to position by means of a ratchet block back of the inner jaw, which 
drops into its notch as the vise is elevated, and which is secured by the pres- 
sure of the screw. In lowering, the block is simply thrown back to a vertical 
position by a mere touch ofthe hand. Further description can be furnished 
by the manufacturers, McCullum & Butcher, 4034 South Water street, 
Cleveland, O. 


THE USE AND ABUSE OF SMALL SAWS. 





No wood-working plant can be equipped without a variety of small rip 
and cut-off saws. Of these tools more is required than of any other, and 
their extreme sensitiveness divulges many influences, The source of all 
trouble comes from a dull and improperly filed saw. There is no reason, 
thinks the American Exporter, why a small bench saw should not be worn 
out without hammering or straightening, but in the best regulated shops the 
saw suffers considerable abuse. While a small saw is a small tool, there is 
no fixed, that is, adopted rule for filing and setting it. All saws for ripping 
should be swaged a little when the space of the teeth will allow it. This is 
universally ridiculed because not adopted. The teeth of all saws tend to 
Wear narrower at the point, and when teeth get into this condition the saw 
cannot do nice work. More set does not alleviate the matter. There isa 
way of getting along without swaging in some cases, which requires the 
following to keep the outer corner sharp: 
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EBERHARD?’s Patent TOOL HOLDER 


companying engraving for theirown use. These are claimed to possess all 
the good points of the others and to avoid their objections. It will be ob- 
served that the holders are made with straight bodies or with their ends bent 
either to the right or left. Extending backward and downward from the 
end is an opening intended to receive the cutter. This opening is at such 
an angle with the main portion of the holder as to yield the best results in 
general work, and as it is never necessary to grind the upper surface of the 
cutter this angle is always maintained. Some of the holders are provided 
with a transverse opening in the rear end. The holders are made of cast 
steel and the set screws of hardened tool steel. 

Among the advantages claimed for this tool are that the cutter never 
requires forging, and consequently the variation and annoyance caused by 
a tool being ‘‘ too hard” or ‘‘too soft” or ‘‘ burnt” are entirely avoided, 
leaving the quality of the steel in the best possible condition—viz., as it 
comes from the mill. Any desired form or shape can be ground in a short 
time, there being but a small surface presented to be ground. Each holder 
is provided with five pieces of special self-hardening steel, each end ground 
to a different shape. Concerning the cutters, the makers say: ‘For 
finishing tool steel a water-hardened and tempered steel will be found to 
give best results, as we have been unable to secure a self-hardening steel, 
up to the present time, that would withstand this duty for accurate work. 
We will furnish, when so ordered, tempered steel of the same size as _ self- 
hardening to fit the holders and to be used for finishing tool steel.” The 
self-hardening tools are ground on a dry wheel only, sufficient pressure 
being applied to make the steel red hot if necessary, but it must be allowed 
to cool off naturally in the air. 
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METAL-CUTTING TOOLS.—I. 





The average journeyman machinist, as a rule, is not much given to 
philosophizing on the whys and wherefores of commonly-accepted shop 
practice. If a good hand, skillful and careful in the performance of his 
work, he knows the proper methods, for the different opperations, 
and follows them. He knows, for instance, that a certain form of 
tool, as to shape and temper, is correct to use for a given purpose. It 
does the work properly, and is sanctioned by custom; therefore it does 
not occur to him to question its propriety, nor to theorize as to the reasons 
for its peculiarities. This is by no means a disparagement of his intelli- 
gence or knowledge of his trade. It is simply due to the fact that he was 
taught to use it when learning his trade, usually at an age when deep 
thinking is not the rule, and from constant use, he becomes so familiarized 
with it that it is regarded as a simple matter of fact, and not a subject for 
study. Nevertheless, a knowledge of the theoretical phase of the matter 
must have been possessed by somebody, otherwise the tool could hardly 
have been devised. Who is so proper a one to originate a device as he 
whose business it is to use it? 

Metal-cutting tools used by machinists are peculiar in that many of 
them are made by the workmen themselves, or at least under their personal 
direction, for the reason that there are so many modifications in small 
details of form and so nice a range of tempers necessary to render them 
suitable for the work, that it would be impossible to adopt any standard 
which would meet all requirements. 

The essential qualities of a metal-cutting tool are, broadly, the proper 
form of edge and backing to enable it to cut cleanly and with the least pos- 
sible friction, and a temper as hard as the nature of the strains to which it 
is subjected will allow. Lathe and planer tools have substantially the same 
operations to perform—subject, of course, to some modifications—though 
the cut in the former is rotative and continuous, while in the latter it is 
rectilinear and consequently reciprocating. Of course, there are many 
operations on either machine which are not common to both, but these are 
merely modifications of the general principles. The tools used for the 
simpler operations on both machines may be considered together and the 
modifications to adapt them to each can be noted as we progress. 

First, then, we wish to turn a wrought-iron shaft, upon which the 
character of the work requires the use of a large variety of tools. The first 
operation after centering should be squaring up the ends. This, in an 
ordinary engine lathe, having the poppet head toward the right-hand end 
of the bed, will require the use of a right-hand side tool, which, while one 
of the most used, is also one of the most improperly used. The require- 
ments readily suggest its form. It should be knife-shaped, broad and flat, 
having the line ot edge parallel, or nearly so, with the bar or body of the 
tool, which is set ata right angle with axis of the shaft. The angle of 
bevel should be about 45°, and that of face, or left-hand surface next the 
work, just sufficient to afford clearance. If foo great, the tendency of the 
tool is to dig into the metal, and as there is always more or less spring or 
lost motion in the rest and carriage of the lathe, this tendency is pretty sure 
to materialize, the result being a gash in end of shaft, which may or may 
not turn out, and probably a broken tool or center. The angle of point 
should be such as to insure its reaching close into center of the work with- 
out touching the dead center. As the standard center gauge is 60°, one- 
half of which 1s on each side of the axis, there will be 60° from which to 
deduct the clearance, which, if say 5°, will make angle of tool point 55°. 
In setting the tool, its point should come as nearly at hight of center as 
possible. 

There are two methods of using the side tool, a light cut and quick 
feed, and a heavy cut and slow feed; either will do good, clean work in 
roughing, but for the last, or finishing cut, which should give a clean, 
bright surface, a very light skim cut, with moderately high speed and slow 
feed, will be best. When there is considerable stock to be removed in 
squaring up, a very desirable modification of the tool may be made by 
grinding or bending the point (for a lathe of say 20” swing) so as to give 
an edge about 5-16’ long from point, set at an angle of about 30° from line 
of tool. In setting, this edge should be parallel with line of motion of the 
rest, thus throwing the main edge and body of tool around to right at cor- 
responding angle. By this method the tool may be run into center and 
fed (by hand feed) longitudinally, as far as necessary to remove all the 
stock except the light skim necessary for finishing cut. This forms the 
roughing cut, and the tool is then fed outward from center slowly, leaving 
a clean, true surface and preesrving the parallel edge for the finishing cut. 
The latter should also be fed from center outward. Where there are a 
number of ends to be squared up, a tool of this form will be found much 
more durable and convenient, as well as quicker working, than the ordin- 
ary straight-edge form. 

The left-hand side tool, used for crosscuts on left-hand shoulders, col- 
lars, etc., should be made in all respects the same, except that it is reversed. 
The bent side tool 1s used for work in which it is necessary to reach beyond 
the line of rest—as, for instance, in chucking or truing up face plate, 
when the carriage would strike the work unless the tool were overhung. 
This modification applies to both right and left hands, and is made by 
bending the entire blade or edge of the tool at an angle of from 30° to 45° 
with the body. The points in which the side tool is most commonly muis- 
used are less numerous than important, and are generally the result of 
carelessness in grinding. The point of tool will not clear the dead center ; 
or there will be too much or too little clearance to face; the bevel will be 
too great or too little—all of these faults will cause bad work and waste of 
time also. The propertemper, by color (drawing from full hardness only), 
should be a dark straw color. If made harder it will cause much annoy- 
ance from the continual breaking of the sharp point necessary to reach the 
center. The cutting edge, also, is too thin to admit of its being full hard- 
ness. The side tool, with all of its modifications as used on the lathe, 
may be used on the planer without any changes being absolutely necessary. 

Where the tool is made for planer use exclusively, however, the point 
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may be of stronger form, as it is only necessary to give it an angle of clear- 
ance of 1° or 2° with line of motion of planer bed. The practice of feed-: 
ing the side tool (whether on lathe or planer) with the point leading is im- 
proper, as it not only dulls the point and prevents clean cutting, but 1s con- 
trary to the principles of operation for which the tool was designed. For 
squaring and chamfering nuts avery convenient form of side tool is one 
having the main edge set as for ordinary side cutting, and the chamfering 
edge bent at the desired angle, either at heel or point of main edge, accord. 
ing to the kind of nut mandrel used. If the latter is of the form used to 
run on the lathe centers the chamfer cut should be on point of tool, but 
with the most convenient style of mandrel—that which fits into center 
socket of live spindle—The chamfering may be done at heel or point, as 
desired. The advantage of the former is that it can be readily sharpened 
on the grindstone, while the latter must be done either on a true-faced emery 
wheel or by annealing and filling. 

The diamond-point tool is used for turning longitudinally, and is 
almost invariably fed by the power feed of lathe. Its shape and method of 
setting, it is safe to say, are more often wrong than right, as will be readily 
seen by comparing the correct principles of metal cutting with the practice 
sO common, even among good lathe hands. For some occult reason, the 
faults in the use of this tool on the lathe are not observable on the planer, 
Strange as it may appear, the same workman will dress, grind and set his 
diamond-point tool on the planer in a manner perfectly correct; while on. 
the lathe it is very nearly as wrong as possible. And yet the same general. 
principles apply in either case. The fact that one surface is flat and the 
other cylindrical does not necessarily involve any radical difference, as 
might be supposed from the wide difference in the usual forms of the two 
tools. 
used with equal facility for lathe work, though to say that the ordinary 


In reality, a correctly made diamond-point planer tool may be | 


lathe tool can be made to do duty for planing would be manifestly absurd. — 


There is one fundamental principle to a misconception of which this 
distortion of form ofthe diamond point is due, and its incorrect use is the 
natural sequence. For planer use the clearance back of point is made as it 
should be; that is, only sufficient to avoid touching back of the cut. The 
angle of diamond face, from which the tool takes its name, inclines well 
back from point, and also from the cutting edge on side. Thecut is clean 
and smooth, and the chip long, curled and tough, on wrought iron and 
steel, and even a fairly good quality of cast iron will curl aver two or three 
times before breaking off. The motionof planer bed under the cut is steady 


and quiet, while where an improperly made tool is used even the best of © 


planers will have a motion which is jerky and irregular, with more or Icss 
rattle of the gearing. The chips will be short and brittle, and nearly 
straight, while the surface of the work, under both poiot and side edge, will 


be more or less rough, as the metal is not really cut, but pushed or torn off © 


by main strength. 

For lathe work the idea seems to be that by elevating the tool point 
well above line of centers the best cutting effect will be produced; and so 
exaggerated has the idea become that it is not unusual to see the point of 
tool thrown over to an angle of 45° or more. Now, in order to obtain the 
same cutting action in the lathe as is usual on planer work, the clearance 
must be considered in relation to a line tangent to the periphery of 
the cylindrical surface of work at bottom of cut. Therefore, if a clearance 
of, say 1° from line of planer bed be correct, its equivalent for the lathe 
would be 1° from the vertical tangent. It is readily apparent that a 
theoretically correct tool would be so made and set, as the strain of cut will 
then be perpendicular to the lathe bed and rest, and will have no effect 
whatever on the working parts of the latter, por upon the carriage, except 
its bearing on the ways, which being made to support such strain, do not 
suffer. On the other hand, the tool as commonly used, being set to clear 
a tangent of from 30° to 45° from the vertical, must cause a corresponding 
proportion of the strain ot cut to be thrown against the feed screw of rest, 
and both thread and collar are thus subjected to wear and tear, wuich will 
soon Cause an inconvenient amount of lost motion, which is one of the most 
common defects of the lathe resulting from use. 


While it may not be desirable in all respects to follow the theoretical 
method, the departure from its requirements should be but slight, and in no 
case should the angle of tangent be so great as to throw any perceptible 
strain on the feed screw of rest. Ifthe fact be borne in mind that the re- 
lation of tool clearance to a tangent (no matter of what angle with the ver- 
tical ) is what affects its cutting qualities, and not its shape and position as 
regards the hight of centers, there will be no object in following the exag- 
geratedly high point and incorrect angle so common in the use of the dia- 
mond point. 

Of hardly less importance is the position of cutting edge of tool with 
relation to the plane of rotation and surface of the shaft. Though it would 
seem that the amount of power required to drive the cut should be in pro- 
portion to the quantity of metal removed—that is, the area of cross section 
of chip, or depth of cut multiplied by the pitch of feed—such is not the fact, 
as is well known to most lathe hands, although the reason is not so 
well understood. If, for instance, we suppose the depth of cut perpendicu- 
lar to axis and the pitch of feed each to be +), inch, the area of cross section 
of cut will be ,4, square inch. The length of cutting edge required, if the 
tool be set perpendicular to axis, will be the depth of cut plus the 
feed, which, as each is +, will be 4, inch. By setting the tool around so 
that the angle of edge will be 45° in advance of the perpendicular, the area 
of cross section of cut will be the same, while the proportionate length of 
cutting edge will be much greater. To be exact, the depth of cut and the 
feed being alike, the figure of cross section will be a square when the edge is 
perpendicular and when at the 45° angle arhomboid. Incase of the former, 
the area is the product of the side multiplied by itself, = 0.01 square inch, 
and the length of the edge the sum oftwo sides, 0.2 inch. For the latter 
the side of the rhomboid would be 0.1414+ inch, which multiplied by its 
perpendicular 0.0707-++ inch, will give the area, 0.01 square inch. But the 
length of the two sides representing the cutting edge will be 0.14144 0.1 
== 0.2414 inch, or 20.7 per cent. greater than in case of the square. 
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Just how much this increase in surface of cut increases the power 
lecessary to drive it would require experiment to determine, there being 
io data on the subject and no apparent means for ascertaining it by mathe- 
natical calculation. That it is very considerable, however, is shown by the 
training and springing of the work and slipping of belts when the angle is 
00 great; whereas, with a lesser angle—the cross section of area of 
ut being the same—no such trouble is experienced. To demonstrate this 
orcibly, it is only necessary to greatly exaggerate the angle by setting the 
ool around nearly parallel with face of shatt, and even under a very light 
ut and feed, such as would barely be felt with cutting edge perpendicular, 
he power of belt will be sufficient to drive it. This peculiarity applies 
qually to planer tools, though the difficulty of decreasing the angle of edge 
smuch less than on the lathe. At the point of tool, whether for lathe or 
laner use, there should be a straihgt edge, equal in width to about twice the 
itch of feed, which should be set parallel with face of work. By this 
leans, deep tool marks are prevented after the roughing cut, and, conse- 
uently, much less stock may be allowed for the finishing cut. 

A modification of this tool called the ‘‘balf diamond point” is used to 
ivantage on work from which considerable stock must be removed. They 
‘e really, in all essential points, more like a side tool than a diamond 
pint, and are set with edge nearly perpendicular. They are well adapted 
» heavy cuts, and for car axles, shafting and other similar work, usually 
one by the piece, are much used. For ordinary work the diamond and 
alf diamond point may be made full hardness, or, if tempered at all, the 
olor should be of the lightest possible straw tint. Of course the edge and 
oint will break if the tool is not of proper shape or if carelessly used. 

A very common cause of such breakage is from stopping the 
ithe while cutting and allowing the work to turn backward. This will al- 
10st invariably snap the point, even though the temper be quite low. Ail 
ols are subject to this result if such carlessness is indulged in, and the 
onsequence will be much loss of time in doing the necessary dressing or 
rinding aud resetting. For brass work the diamond point is inadmissible, 
t least with the exception of such as is very tough and soft, but it is adapted 
9 all other metals generally used in machine construction A very com- 
10n instance of bad judgment in its use is to run the lathe at a compara- 
ively quick speed and very slow feed, the idea being, presumably, that the 
rork is d ne more quickly than with slow speed and quick feed. But as 
he friction or wearing action of the metal on the keen edge of the tool may 
e considered as almost irrespective of whether the feed is light or heavy, 
‘follows that with the former the number of lineal feet in the spiral tool 
rack around the shaft in a given length, and consequently the wear, will be 
roportionately greater as the feed decreases in pitch. Also the wear of 
dge is necessarily greater as the speed of cut increases, no matter how 
ard the temper may be. As a matter of fact, much better time can be 
1ade, on heavy cuts particularly, by using a good, stiff feed and a speed as 
reat as will not overtax the tool. The use of water for heavy cuts on both 
ithe and planer is quite as desirable for wrought iron and mild steel as it 
‘for the ‘‘ water polish” or finishing cut. it not only prevents burning 
1¢ tool, bus lubricates and eases the cut.—[Iron Age. 


Machinery in Shoemaking. 


The chief tools of the shoemaker then consisted of the hammer, his 
wi, his lapstone, his knives, and his harness for ‘‘ setting up ” his boots or 
hoes. The essentials of a shoe are the upper, the sole, the counter or heel 
liffening, and the heel. These parts are again subdivided into the 
vamp” for covering the front of the foot, the large and the small quar- 
ts for encircling the ank!es, the button-piece, etc. The work of the sho:- 
taker is to prepare and close these various parts of the upper and the lin- 
igs together, to bring them into the desired shape, to fasten them to the 
ole which has been previously cut, to attach the heel, and then to give the 
arious parts the desired finish and style. These processes indicate the 
nes along which machinery had to be applied. All the operations have 
een subdivided to the minutest detail, and in the performance of all of 
em, machines— more or less satisfactory in their workings—have been de- 
ised. The parts of the uppers are now sewed together by machinery, and 
rey are pegged, sewed, or screwed to the sole by machinery. Instead of 
he lapstone and the hammer for condensing the leather are now swiftly re- 
olving rollers, and instead of the patterns for cutting ot the soles are dies 
t sole-shaped knives set in machines.—[George A. Rich, in the Popular 
cience Monthly. 





THE new magnesium flash light devised by Prof. Schrim, of Berlin, 
ermany, has been tested, and for signaling purposes it is said to be the 
uperior to electric light. In order to produce a flash of 400,000 candle- 
ower, a small quantity of magnesium powder is blown into a benzine gas 
ame by a draught of air which has passed through pumice stone saturated 
rth benzine. The light which shows in red and yellow, can be seen at 
he distance of six miles, even when the sun is brightly shining. An ex- 
erimental apparatus is being used at the lighthouse on Staten Island, N. 
’., and the new light will be shown during the Chicago fair. 





Messrs. RAGSDALE & Co., Greenwood, Miss., have just purchased 
neir entire equipment of machine tools, from the Lodge & Davis Machine 
‘ool Co., of Cincinnati, O., the well known manufacturers of iron 
nd brass working machinery. 


Tue Fair Co. one of the largest retail stores of Chicago, have just 
urchased from the Lodge & Davis Machine Tool Co., of that city, 
equipment of machine tools for repairing their elevators, electric light 
fachinery, etc. 


THe quarantine at Cleveland is said to be the most efficient in the 
ountry—not excepting New Yorkharbor. Ohio methods of administration 
tould never have permitted the cholera to enter New York. 


XI 


. THE DAVIS KEY-SEATING MACHINE. 





The above illustrates the improved form of the Davis key seating 
machine that is in use in all parts of the United States as well as in nearly 
all foreign countries where there is a demand for any kind of machinery of 
this class. This machine is very simple in construction, yet it has many 
novel features, being so constructed that it is offered at a very low price, at 
the same time meeting evefy requirement of a machine of this kind. The 
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cross head is so arranged as well as the connecting rod that it prevents dirt 
and chips from getting into the bearings. It is very strongly geared and is 
a strong, powerful machine that a shop doing any amount of business can 
hardly do without. 

This machine is manufactured by W. P. Davis, Rochester, N. Y. 
For further particulars, address him. 


The Ericsson Submarine Gun. 

The trials made with the submarine gun of the Destroyer at the New 
York navy yard have shown some interesting results. The gun was fired a 
number of times at different depths under water, and while there was some 
disappointment as far as accuracy of direction was shown, a record of 10 
shots shows that all of them would have hit a ship drawing 22 feet below 
the water-line ata range of roo feet. Nine of these would have been 
effective on the same vessel below the water-line at 200 feet; four at 300 
feet ; three at 400 feet; and two at 500 feet. The official report has not yet 
been published, but it may be said that the tendency of the projectiles to 
rise to the surface was somewhat less than had been expected, and the 
main difficulty found was in accuracy of direction. Some further trials are 
still in progress.—([ Railroad and Engineering Journal. 


AN AMERICAN consul in France reports that the road system of that 
country (the best system in the world ) “has been of greater value to the 
country as a means of raising the value of lands than have the railways. In 
France every market cart, with its broad tire, is a road-maker. ” 


Burlington: Route New Service. 

A through Pullman sleeping car Chicago to San Francisco is a feature of 
the Burlington’s new service. This car leaves Chicago daily on the fast train, 
at 1 P.M ,and runs via D :nver, Colorado Springs, Leadville, Glenwood Springs, 
Salt Lake City and Ogden, arriving in San Francisco at 11:45 A M., less than 
four days en route. 


Bang! Bang!! Bang!!i 


Is heard the gun of the sportsman. Get your ontfit together and join their 
ranks. Tickets at reduced rates are on sale via the Nickel Plate. 


Great Reduction In Rates. 
To Denver, Col., Helena, Mont, Ogden and Salt Lake City, Utah. Ask 
Nickel Plate Agents. 
A Visit To The West. 


Could not be made at a better time than now. Ask Nickel Plate Agents 
for rates. 


Reduced Rates. 
To the West via the Nickel Plate. 


Tue cholera is a dread plague, but science can vanquish it. 
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RAILROAD MOTIVE POWER.—II. 





The inventors of balanced slide valves have heretofore, it would 
appear, concentrated their inventive genius in the valve alone, entirely 
overlooking the steam chest. A thoroughly reliable balanced valve requires 
a remodeled steam chest ; nothing short of this will do. The invention of 
a reliable, simply constructed and cheaply balanced valve will sound the 
death knell of the present unsightly and cumbersome locomotive steam 
chest. But, after all that has been said and done on the question of bal- 
anced valves, why should the balanced main valve be asliding valve? Or, 
if we must retain the sliding feature, why cannot the valve be reduced in 
size, weight, and end travel? I take these to be pertinent questions, and 
of no little importance to railroad corporations. The steam chest of the 
present time must go, and in its stead let us adopt a chest that will accom- 
modate two independent exhaust valves, as well as two independent steam 
valves, so that we can control in the inflow as well as the outflow of steam 
at our pleasure. 

Another abomination in the sight of the railroad shop machinist, is the 
method of attaching the steam and exhaust pipes to the nozzles, and par- 
ticularly the location of the exhaust nozzles, The practice is now to place 
the nozzles as low down as possible, and after making the joint to fill in 
around it with a conglomerate mass of bricks and mud. The result of this 
is that when the engine comes in again for a general overhauling, the 
machinist and his helper spend the better part of a day, and sometimes two 
days, in quarrying through a concrete-like mass, in order to get at a half- 
dozen or so nuts and bolts, and then, perhaps, find that each and every 


nut must be split in order to get the pipe off, and if they succeed in dis-— 


connecting the pipes without breaking off a lug or two they consider them- 
selves lucky. 

No bolts nor studs should be used under such circumstances, but 
instead the flanges should have slotted holes, and tee head pins with split 
keys to take the place of studs and nuts. 

In my opinion steel guides may properly be classed as another abomi- 
nation in connection with the modern locomotive, and they are closely 
followed by another known as case-hardened guides. The steel guide 
under the most favorable conditions, cuts badly, and is too expensive to 
ever find favor with frugal master mechanics. Aside from this, it is a con- 
stant source of annoyance and apprehension to the machinist, owing to the 
ease with which it breaks while being straightened in the screw-press, even 
when heated in order to prevent any such mishap. Case-hardened guides, 
although preferable to steel guides, in the matter of wear, are entirely too 
expensive, even should they come from the furnace entirely straight and 
free from checks and seams and with but few blisters. The only redeeming 
feature connected with case-hardened guides lies in the fact that their faces, 
being slightly corrugated in the case-hardening process, cause little puddles 
of oil to form, thereby keeping them constantly lubricated. In my opinion, 
supported by experience and observation, there is nothing better than cast 
iron for locomotive guides. Their first cost is very low, they are easily 
planed and drilled ; a set complete being produced at half the cost, and in 
half the time it would take for either steel or wrought iron. That cast iron 
guides will eventually supersede both steel and case-hardened guides, there 
can be no question, when the good wearing qualities of the former, whether 
in contact with steel, iron or brass, are taken into account, not to speak of 
their cheapness, as regards first cost and repairs. 

For economy, durability and safety, a properly babbitted steel cross- 
head, running on cast iron guides, stands pre-eminent. 

I believe that cast iron should be used in the construction of locomo 
tives where common sense teaches and experiments have demonstrated, 
that it will answer the purpose just as well as steel or wrought iron, both on 
account of its cheapness and the facility with which it can be shaped in a 
machine or atthe bench. With a better valve motion, cast iron rock 
shafts could be substituted for the expensive wrought iron ones, now in 
general use, without increasing them in size or weight. There is too much 
money put into a locomotive rock shaft when it is constructed of wrought 
iron, without any compensatory results. It has been demonstrated, 
that cast iron can be used advantageously in the link as well as in 
the other appendages to a locomotive. While we have the link 
with us let us at least construct it as cheaply as possible. This 
can be done by making it of cast iron, with the exception of 
saddle, thimbles (if any), and pins. A_ solid case-hardened link 
costs as much fitted up and hung as would three cast-iron links, 
and eight years’ experience satisfies the writer that a well made 
and properly hung cast iron link will give as good results as the 
average case-hardened wrought iron link, either solid orskeleton. In view 
of the foregoing facts with regard to the cast iron link, it would seem, that 
strict economy, in the department of motive power, should dictate to master- 
mechanics a trial of it at least. As between a solid and a skeleton case- 
hardened link there is scarcely any preference, yet it stands in favor of the 
latter, that a much better job can be made of it as regards twists, and seams 
on the bearing surfaces, when these occur in the process of case-hardening, 
and I think that tnis advantage would go far toward compensating for the 
increased expense of the skeleton over the solid link. 

So much for the link. Now, with regard to locomotive cylinders it 
would appear tnat some foundrymen think that the cylinder should be the 
hardest piece of cast iron used in the construction of a locomotive, if we 
were to judge by the quality of the castings they turn out. Why master 
mechanics accept such castings, I am at a loss to understand, particularly 
when it has been shown by years of experience that extremely hard iron in 
a cylinder does not wear as well nor as long as iron ot medium hardness. 
Besides this, it costs once and a half as much to complete and hang the 
former when the items of extra time required to bore and plane very hard 
cylinders, wear and tear of taps and seamers, destruction ot chisels in dress- 
ing out the saddle, etc., are taken into account, not to speak of the extreme 
difficulty of obtaining true surfaces and accurate lines and distances. D. 

(To be continued.) 
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SHOP HINTS. 





BY ROBERT GRIMSHAW. 


To cut a gear wheel of an unusual size, pitch, or tooth-shape, some 
times bothers the average shop, which is equipped only with the standar 
cutters such as are furnished by two or three firms which have had t 
good sense to make their system of tooth curves uniform, so that ever 
spur wheel of the same pitch will mesh with every other cut by the same a 
of cutters. Then again some shops have no large milling machines ; 
have none at ali; so even is they had the cutters they might not be able 
use them. Again, it does not always pay to get a set of cutters for a j 
which may never have to be duplicated. 

For such work it is very often perfectly feasible to use a slotting 
chine with a cutter of the shape of the tooth space. The wheel or 
blank is first carefully graduated into the requisite number of divisions, 
there is no graduated chuck on the slotter ; then is bolted fast to the slotte 
bed or table and a scribe mark made on the latter to correspond with on 
of the division marks on the edge of the wheel blank. Then the tool is 
to work until a tooth space is cut; the wheel is then turned or the rack 
along until the second division mark on its periphery or edge is in exa 
line with the scribe mark on the slotter bed, and a second space cut, an 
so On. 

It is well not to do all the work with one tool, but to have a rough ct 
taken for each space with a tool which will make the approximate outlin 
ane then to finish off with one filed or ground exactly to the requisite ou 
ine. 

For this class of work, as for many others, chilled cast iron teeth wi! 
pe found very desirable, as they keep their shape and take greedy a 





may be made of a special outline, such as that required for tooth- 
cutting, more quickly and cheaply than by forging. 
kX * 


Those who have had to plane up large flat and comparativeiy thi 
castings, as for printing press beds, stereotyping table-tops, etc., often fim 
great difficulty in getting them perfectly flat and straight, the reason bein 
that when the skin is taken off one side the tension in which the cooling 
the surface cuts the entire slab is removed, and the plate is found conve 
on the planed side. There is but one remedy for this, to plane only 
slight cut all over the side which is to be the finished one ; then to turn th 
slab over and take a slightly deeper cut over the back; then to bring 
back with the face up and work the face the second time. By such grad 
approach, coupled with proper bolting down to the planer bed, the larges 
plates may be made as perfectly level as is demanded. They should b 
tried, after planing, with a slightly bellying file, held in a special holde 
and then given final finish as to surface, by the scraper. In such w 
good surface plates should be used; and these should be tested with eac 
other and standard, which latter should never be used except for purpose 
of comparison. 

In this connection attention should be called to the habit that som 
careless workmen have, of putting surface plates while in use, where the! 
will get warmed up on one side or on one not more than on the other, : 
that they will be sprung by the heat of the sun, or of the steam pipes, 
The more accurate a surface plate is, the more care should be taken t 
keep it at uniform temperature all over, and, as far as possible, to hav 
that temperature the same as that of the material which is compared : 





it. Ifa surface plate ‘which has been lying in the sun and attained a te 
perature of 90° is laid on a printing press bed, which, by reason of bei 
in a dark part of the shop in a draught, has only a temperature of 70° 
even 60°, the slab will cool the working face of the surface plate and sprin 
it out of true plane, despite its thickness or its ribs; in fact, sometimes 
thicker it is the more readily it may be sprung. 

If the surface plate has am even temperature all over, it will remai 
true unless laid on something hotter or colder ; if it has laid in the sun f 
up, its face will get convex; if it has laid back up it will get concave 
the face. As most surface plates are longer than they are wide and ten 
to spring into a cylindrical rather than a spherical surface, the effect 
curling by reason of unequal heating may be discovered, and to some ex 
tent neutralized in work by using them in two directions; once with thet 
length parallel with the length of the piece being tested, and again with 
length at right angles thereto. 


> ok ¥ 


Once in a while there is a demand for a piece of hollow planing, as in 
locomotive connecting rods; not radial plaining, in which the curve 5 
across the line of action of the tool, but hollow planing in which the cut is 
required to be deeper at the middle of its length than towards the ends, the 
depth of cut lessening gradually and regularly from the centre hoth ways. 
It is a more simple thing to do—when you know how; and all the know: 
how there is consists in blocking the piece up in the centre so as to spring 
it vertically as much as the offset or rise of the required curvature, and then 
plaining straight. On freeing the piece it will resume its straight outline 
and have the proper face curve. 

This lengthwise curved planing may, if desired, be combined with 
radial planing, so as to give the face curvature in both directions, This 
method of working is of course only adapted to pieces which are long 
enough in comparison with their thickness to be sprung on the planer bed. 


6 * *K 
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Lead-screws that have been used on shdrt work in one part of the 
lathe to the exclusion of other classes of work and other ways of working, 
them often get out of true. This state of affairs may be remedied in many 
cases by working along the middle instead of the left hand end of the 
screw, where possible; and where this is not practicable, by turning the 
screw end for end so as to bring into use a part that has seldom been given’ 
any wear by the slide nut. ‘ 
Enough care is seldom taken with the lubrication of lead-screws; al 
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bearings may get enovgh oil and of the right kind, but the ‘screw is left 
collect lint and fine filings and dirt that may drop or float that way, and 
oo seldom wiped clean with waste and given proper oil in liberal quan- 
es. The bearings may be restored to truth so much more easily than 
‘lead screw, and wear and damage done to them is so much less in. 
ious to the machine and to the work done on it, that it is a wonder that 
chinists pay so little attention below the shears. 

If all those who use files had to pay the bills for them they would be 
ter taken care of. In the first place, no file is improved by being 
own about higgledy-piggledy in contact with other files and with other 
‘d steel objects; yet this is done every day, at the expense of the cutting 
yes, every one of which, if not presented properly to hard material, is as 
der as a good conscience. Files that have been thrown about have 
ks in their cutting edges (so-called teeth) and particularly in those on 
ir narrow sides or the edges of the file itself. 

Then sufficient care is not taken about using new files only on good 
i particular work. A new file should never be taken to clean castings 
todo any work where fine result is not desired and where there are case- 
‘dened or chilled surfaces which will injure its teeth. Yet this is one of 
! most common difficulties to encounter in shops, particularly those 
ere there is a tool room, and no one man has the certainty that the file 
t he ruins one day by reason of his being too lazy to go to the tool room 
get a more suitable one, will ever come back again to him. Files are 
0 spoiled by being allowed to clog up with brass filings and similar ma- 
lals, which calls for the necessity of putting greater pressure on them in 
:, and produces irregular wear in spots on the file itself, as well as bad 
rk on the article being filed. 

The system of sticking a file up in a bench by its tong is all very well 
chili or some such country where, unless that or similar precaution is 
en, the ‘natives will slip them up their sleeves as fast as the owner’s eyes 
‘turned; but it should not be at all necessary in this country, and par- 
ularly in a shop where there is a tool room.—[‘‘ Dixie.” 


A New Trade Journal. 

The Foundry is the title of a monthly publication recently started in 
troit, Mich. It is managed and edited by Mr. John A. Penton, who has 
n educated in the foundry and has had newspaper experience as the man- 
of the Machinery Molders Journal. The Foundry is a very bright and 
lledited paper. Mr. Penton assures his friends that subsequent issues will 
i only be as good as the initial number, bearing date of September 1, but 
ter. Mr, Penton is receiving subscriptions very rapidly, and the general 
ression of good will and intention to support contained in the correspond- 
ce, the editor of the SCIENTIFIC MACHINIST saw in the office of Zhe Foundry 
t week, can mean nothing else than a sure forecast of a fine success. 


THE article entitled ‘‘Analysis and Test of Drawing Paper” in our issue 
September 1, should have been credited to Zhe Compass and William 
x, its editor, as well as to the Revue de Chimie Industrielle, as it was 
nslated by Mr. Cox for his journal. We cheerfully correct our error in 
atting this credit. It was not done intentionally. 


THE Wells Machine Works, Fostoria, O., have some new and very in- 
esting pipe cutting and threading machines which will soon be put in the 
ket. 


WatcuH for the next number of the ScIENTIFIC MACHINIST. 





SHEPARD’S NEW S60 
Screw-Cutting Foot Lathe. 


Foot and Power Lathes, Drill Press- 
es, Scroll Saw Attachments, Chucks, 
Mandrels, Twist Drills, Dogs, Cali- 
pers, etc. 

Lathes on trial. Lathes on payment. 
mas Send for Catalogue of Outfits for 
_—_— Amateurs or Artisans. Address, 


| .. SHEPARD, Agent, 141 West 2d Street, Cincinnati, Ohio. 


PECIAL NOTICE TO STEAM USERS, 


apace our new Canton Sight Feed Lubricator on the market, we will furnish them at 
plowing prices: 4pint,$4.00; % pint, $4.75; 1 pint, $5.50; 1 quart, $6.50. Special prices to 
. e 


THE J. H. McLAIN COMPANY, 


Canton, Onio. 
2rass and xkron Goods. 





THE KEASEY 


Iron Centre 


SPLIT WOOD PULLEYS 


Combine all the valuable points of the old tron and the new wooden 
Have Iron Hubs, using set serews or key ways if 


Light Wood Rims, bushed to tit any size of shaft. 


MANUFACTURED BY 


THE CREAT WESTERN PIN CO., 
Auburndale, O. 
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oBaLown VacUum Boer Tube (LEANER. 
BLOWS IT OUT STACK. 
NO SOOT IN BOILER ROOM. 


53 Scranton Ave., 
TELEPHONE 514. 


NO STEAM 


Cleveland, Ohlo. 
Mention this paper. 


p VERY reader of the Scientific Machinist should 
~ have a copy of our new TOOL Catalogue. A 
most complete book of 704 pages, bound handsome- 
ly in cloth and printed on good paper. Book will be 
sent express paid on receipt of $1.00 to any part of 
the world. Money paid for book will be refunded 
with the first order amounting to $10.00 or over. 
As a book of reference, information, etc., every 
person having occasion to use Tools should own a 
copy, even if they do not purchase their supplies 
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MONTGOMERY &CO., 


Mechanics’ Tools and Supplies, 


(05 Fulton St., | 
NEW YORK CITY. 
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om 
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Mori- 


Etc. 
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Ss. A 


Mechanical and Electrical Engineer. 
Contracts made to 


DESICN and MAKE 





WorkingDrawings, BluePrints, Estimates, etc. 


of Mechanical and Electrical Devices. 


Will design Patented Devices, so as to make 


them Salable and easy of Construction. 
WILL ALSO=-— 
Superintend Construction of Machines. 


I design ifso desired. 
Terms reasonable. 


U. §. and Foreign Patents Solicited. 


1033-1034 Society for Savings Building. 
Office Tel. 2559. Residence Tel. 1416. 


PATENTS 


WM. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall. 
Room 315. 








MSTUTZ, 


TWO BOOKS 


—FOR— 


Foundrymen. 


AMEnICAN FOUNDRY PRACTICE 
BY THOS. D. WEST. 

Treating of Loam, Dry Sand and 
Green Sand Moulding, and contnin- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Moulder’s Text-Book 


Ee'vg Part II of American Foundry Practice 
Presenting best methods and origina) rules 
for >be ag goed, sound, clean crstings, and 
giviug detaileddescriptionforms ing moulds 
egriring skill and experience. 
\socontais.inga practicaltre ise upon the 
covstruction of cranes and cupe.as, and the 
raciting of iron and scrap stee] in iron 
fourdries. Hither of the above books wil!’ be 
sent by mail, postage paid, $2.50. Address 


The Tron Trade Review Company, 
CLEVELAND. Q. 





Buyers Department. 


A CLASSIFIED LIST OF MANUFACTUBERS CF AND 
DEALERS IN MACHINERY AND SUPPLIES. 


SCIENTIFIC MACHINIST. 


WWM. BARAGWANATH 





Machinery. 


ARTLETT Machine Shop, 63 to 69 South 

Water street, near N. Y. P. & O t. 
Mill Machinery of every description. 
phone 1123, Cleve and, O. 


ele- 


Mou WM., Mfr. of Light Machin and 
Metal Patterns. 57 Center st., Cl’vl’d, O. 


HEAP 2nd-hand lathes and planers. 
S. M. York, Cleveland, O. 


We assist inventors to develop their in- 
ventions Brass, Copper, Steel and 


Iron work. Geo. W. Clough, Cleveland, O. 
P ESSES, Wire Form'g Mchy., Bolt Cutter 
Heads a Spec’y. Am. Tool Wks., Clev., O. 


— 


A LL kinds of machine 
supplies. W. P. Da 








and machinists’ 
s, Rochester, N. Y. 


EST Blacksmiths’ Power Hammer on earth. 
Am. Tool Wks., Cleveland, O. 


Boiler Cleaner. 


ad OW to Keep Boilers Clean,” is the title 
of a 96page book mailed free by 
Tas. Q. Hotchcias. 120 Liberty St., N. Y¥. 


Flue Welding. 


S FIX’S SONS’ Steam Flue Welding Works. 
e Dealers in new and second-hand boiler 
ees or Leonard and Winter Sts., Cleve- 
and, O. 


Brick Machinery. 


RICK CARS, 48 Styles, of new and im- 
roved patterns. Walworth Run Foundry 
Co., Cleveland, O. 


Cutting-off Machines. 


OR the best cutting-off machine in the 
market, address W. P. Davis, Rochester, 
New York. 


Wanted. 


NGINEERS or those familiar with steam 

wanted for the Hine ELIMINATOR (see 

advertisement). Address Hine Eliminator 
Co., 108 Liberty St., New York. 


FOR SALE. 


Pulley Lathes 26” to 60”, most efficient offered. 
Engine Lathes and Radial Drills. 


LODGE & SHIPLEY MACHINE TOOL CO., 
Cincinnati, Ohio. 


Gear Cutting. 
NEAR CUTTING, Gear Cutting Machine. 


Ready made and made to order. Send 
fifteen cents for our ‘Gear Book for 1892.” 
Lexington Gear Works Lexington, Mass. 


Machinists’ Supplies. 


W. CARD & CO., manufacturers of fine 


e goods, Taps, Dies and Plate. 8.A.Smith, 
23 So Canal 8t., Chicago, Western Agent. 


1 ees phot Caliper, address, E. G. Smith, 
Columbia, Pa. 


RMSTRONG Tool Holders. For general 
lathe and planer work. Send forcircular 
to Armstrong Bros. Tool Co., Chicago, Ill. 


Boiler Makers’ Tools. 


RED. A. RICH, 23 So. Canal St., Chicago, 
Ill, All kinds of Boiler Makers’ smali 
tcols, expanders, etc. 


Drill Presses. 


MALL and medium-sized drill presses. W. 
P. Davis, Rochester, N. Y. 





Keyseaters. 


ATENT keyseating machines ofall kinds. 
W. P. Davis, Rochester, N. Y. 


For Sale and Business Opportunities. 


OOR PLATE business for sale, also a 

Cameron Steam Pump, 1%” suction, 

and water columns. McCallum & Butcher, 
40% S. Water St., Cleveland, O. 


Rubber Stamps and Type. 


YLOR BROS. & CO., Cleveland, O., man- 
ufacturers of Rubber Stamps, ype and 
Figures, Seals, Stencils, Steel Stamps, etc. 
Circular free. Taylor Bros. & Co., 82 Superior 
st. (Atwater Block), Cleveland. fake elevator. 


Castings. 


ASTINGS for small and medium-sized 
vertical engines. Humphery’s Foundry, 
Bellefontaine, Ohio. 


IGH grade stove plate and light gray iron 
castings The Walworth Run Foundry 
Co., §97-899 Empress St., Cleveland, O. 





J. H. FLEHARTY & COMPANY, 
92 Seneca St., Cleveland, 0. 


Seals, Badges, Steel and Rub- 
ber Stamps, Door and Number 
plates, Alphabets, Inks, Checks, 
Check Protectors, Numbering 
Machines, etc., etc. 










WE BUY AND SELL MACHINERY ON COMMISSION. 


Extra Lard Cylinder Engine and Kerosene Oil. 


Erecting Machinery a Specialty. 


THE BEST WOOD WORKERS’ VICE IN MARKET. 


Shafitng, Hangers supplied and put up. 


(Call and see it.) 


McCALLUM & BUTCHER, cCeneral Machinists, 
40% S. Water St., Cleveland, 0. 








‘“ Valve - Oleine. ” 
675° FIRE 1ESTS. 


(s ASTER MECHAN- 
pan, ICS, Purchasing A- 
gents, Engineers and Prac- 
tical Builders of costly 
team plants, locomotives, 
etc. will be pleased to know 
that a Lubricant is now 
produced of such extra- 
ordinary high fire test as 
to make it proof against the great heat to 
which it is subjected, and is therefore a 
PERFECT Lubricator where products of 
lower grade and fire tests pass off at once; 
leaving the parts subject to wear, or greatly 
increasing the consumption of oil. 

‘* Valve-Oleine”’ is product in the highest 
state of filtration, is of the greatest viscos- 
ity, is entirely free from all acids, and ab- 
solutely non-corrosive, and witheut doubt 
the finest and most thoroughly reliable 
Cylinder Lubricant now on the market, and 
will naturally lubricate 200 to 300 per cent. 
more than products of lower tests 

@@"It is not only the best but the most 
economical lubricant. 

Manufacture and sale controlled 
sively by 





exclu- 


TME 


Reliance Oil & Grease Co., 
Cleveland, O. 


AGENTS WANTED EVERYWHERE. 
Write for FULL PARTICULARS and 
our new CATALOGUE of large line of 
products, SAMPLES ARE FREE. 


_ person rendin 
stamps we will mail our descriptive cata- 





_ FORREST SILVER BRONZE PACKING. 





DEANE'S PATENT ADJUSTABLE 


T-Saquares. 


BEST 
T-SQUARE 
MADE. 


For sale by dealers in all the principal 
cities. Circulars on application. To any 
address with six cents in 





LIMITED. 


logue together with one of our special ‘‘PAD”’ 
T-Squares. JUST THE ARTICLE YOU WANT 
ON YOUR DESK. 


E. L. DEANE, Sole Manufacturer, 
Holyoke. Mass. 





Applied to any 

Ml stuffing box without 
disconnecting. 
{ Steam,air and water- 
2 without the aid 
of soft packing un- 
der highest steam 
pressure and piston 
velocity. Automatic, 
admits of excessive 
vibrations, lashin 
and crowding ef ned 
does not bind, eco- 
nomical, guaranteed 
to outlast all other 
packing. Used by 
the largest Iron 
Works, Steamships and Electric Light Compan- 
ies for years alloverthe world. Agents Wanted 
Everywhere. References. 


No. 115 Liberty 8t.. NEW YORK, 
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THE OTIS 


Tubular Feed Water Heater & Purifier, 


With Seamless Brass Tubes. 


Guaranteed to heat the feed water to the boili 
point (210° or 212°) with the exhaust steam, wit 
out causing any back pressure. 

Also TO EXTRACT THE OIL from the exhau 
which makes it practicable to use the exhaust. 
steam, after passing it through the heater, for 
heating buildings, etc., and return the condensa- 
tion from the heating system to the boilers free 
from OIL. | 

Being so constructed that the sediment settles 
below and away from the tubes in a cool settling 
chamber, it never gets foul with scale. | 

The tubes being beat, and lower tube sheet free 
to rise and fall, overcomes all possibility of leaks 
from contraction and expansion. 





Patented and Manufactured by 


STEWART HEATER CO., 
600 to 610 E. Delavan Ave., 


BUFFALO, N.Y. 


NEW YORK OFFICE, 


39 Dey St. Send for catalogue. 








The Aultman & Taylor Machinery Co., 


MANSFIELD, OHIO, 


SOLE BUILDERS OF 


THE COOK PATENT WATER TUBE BOILER, 


Perfect Circulation, No Incrustation. 
WRITE FOR FULL DESCRIPTION. 


~-—_—_+- + —-_} i 
ees, WUE 


; 


WE ARE AI,SO BUILDERS OF 


Horizontal, Tubular, Flue and 
Locomotive Box Boilers, 


Oil and Water Tanks, 
Stand Pipes, Etc. 





THE WALKER MANUFACTURING CO, 


Engineers, Founders and Machinists, 
CLEVELAND, O., U.S. A. 


MAKERS OF 


CABLE, HYDRAULIC AND ROLLING MILL MACHINERY. 


Foundry Plants Equipped. 
Post, Jib and Traveling Cranes. 





MACHINE MOULDED PULLEYS AND GEARS A SPECIALTY. 


J. H, & D, LAKE CO 































MANUFACTURERS OF 


FR'CTION CLUTCH 


)PULLEYS | 


and CUT-OFF _ BRR 
COUPLINGS. 


WRITE FOR ILLUSTRATED CIRCULAR, 


— The Simplest, 
“Strongest and Bes 
— Clatch Pulley 
made. Adapted 
74 ‘o light or heavy 
=~ Work, stopping and 
Starting machines easily 
4 and quickly without jar. 











TO INVENTORS. 
E. Konigslow, manufacturer of Fine Machinery P THE BEST LOOSE PULLEY Olt 

and Models,offers Special Facilities to Inventors. | IN THE W D. 

Guarantees to work out ideffs in strictest se- _— VANDUZEN PAT, : 





crecy, and any improvement that he can suggest 

goes with the work. Thousands of men have | / osttng, WR Keeps Pulley olled 3 tod weans with 
crude though really valuable ideas, which they av CPUMIE Siling. Cost 25, 30, 40, 50, 65 sad 
crude though really valuable ideas, which they CIN, O. each. Send Price and oO 
lack mechanical training to develop. Novel- State diameter and 


send Catalogue free, | tis 5 


ties and patented articles manufactured by 
he VANDUZEN & TIFT CO.Ciecinnati 


contract. 281 Seneca St., Cleveland. Ohio. 


; STARRETT’S 


INE TOOLS 









1 


For all workers in metal or wood. 
Accurate enough for the finest 
mechanic. Low priced enough 


for the youngest apprentice. 
Made on honor, best in finish, 
latest in design. All warranted. 
Skilled mechanics prefer them. 


Live dealers sell them. Ask your 


lealer for my catalogue. 


If he cannot give you one send to me. 


L. S. STHRRETT, Sthol, Mass., U. §. 4. 


ARAN 


fhen You Travel West Always Go via 
SOUTHS) 








Sgytae’? 


2 


VESTIBULED TRAINS 


QUEEN 8. CRESCENT 
& MA, 
SYSTEMS 





he Pullman Palace Sleeping and Parlor Car 
Route. 

Hegant Recliniag Chair Cars (seats free) on Day 
Trains. 

Direct line from Sandusky and all points East Ni 


9 Indianapolis a City, Peoria, St. Louis, EN 
East 


.ansas City, Omaha, enver, Portland and San 
rancisco, 


The only line which takes you th hth 
reat Gas and Oil fields of Trdiaka and Ohis. ve 


Direct connections in Union Depots at all 


oints, tones tickets and bag . checked to 
ny points in United States or Can 


For further particulars call on or sdilvies 
i.Cc. PARKER, Cc. F. DALY, 
Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 


Cleveland, Cin., Chicago & St. Louis R’y. 


BIG FOUR ROUTE. 





Effective Jan. 25. Depart. 
No. 17 South Western Limited..... ....% 4 20a m 
No. 3 Columbus, Cin. & Ind. Ex. peau 720am 
No. 23 Wellington Accomodation..... 615am 
No. 7 Columbus & Cincinnati Ex.....% 1150a m 


No. 5 Indianapo'is & St. Louis Ex...* 12 10 pm 


Bo. 9 Gols Gia, Bind enone dig Bm HROUGH SLEEPING caps 

=e Se eee {E23 CINCINNATI TO JACKSONVILLE 
Eee ee | CNCINNATTTO KNORVILE 
“akan? lien Scent ATLANT 
have sleeper for Clacianattand Indianapolis. | THROUGH TRAINS A. 


Departures from South Water Street station 
five minutes later and arrivals five minutes 
tarlier than above. 

_~ a 17 and 18 do not stop at South Water 


Dail all trains daily except Sunday. 
cITY ICKET OFFICE, 173 SUPERIOR SrT. 


IS @ GASOLINE ENGINES 


ATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


® Expense one cent an 
bour per horse power 


CINCINNATITO NEW-ORLEANS 
IN 27 HOURS. 


0.G.EDWARDS. 


GENERAL PASSENGER AGFNT. 





ONE -irst-ctass FARE 


FOR THE 


Mand requires but littic 
mattention torun them RR © | J IN TD 'T Rik 
. Every Engine 
7 Guaranteed, Ful! 
per ulars free by Dihii HARVEST EXCURSIONS 
fention this paper j 





= VAN DUZE!: 
te GASOLINE ENGINE CO. Cincinnati. 0. 


August 30th and September 27th. 


THE ‘‘ WISCONSIN CENTRAL LINES” 


Will run low rate Harvest Excursions on 
above dates, to points in Minnesota, Montana, 
North and South Dakota. Tickets will be 


KEY-SEAT SETTING GAUGE 


all ste AAD, Sue ABE) | good twenty (20: days from date of sale, with 
4 ANG stop-over privileges to points west of St. Paul 
eS | on Pstinncapoiss °° 
. BOSTON, MASS. Send for LISTS For full information, address any of the 
company’s representatives, or 





JAS. C. POND 
Gen’! Pass. and Tkt. Agt., Chicago, Il. 





PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 







VAN DUZEN'S Se PUMP 


Cleveland, Lorain & Wheeling R. R. 


Always ready.All brass. Every Pump Depart 
Guaranteed. 10 sizes. Capacity | For Uhrichsville and Bellaire.............. 6:15 a m 
100 to 10,000 gallons per | For Uhrichsville.............cccccscsssesserrers 4:00 p m 
hour. Prices $7 and upwards. Arrive 
For full information write to om By eespbca Nene arr aaa 2 5am 
r ellaire an chsville.......... 20p m 
The VAN DUZEN& TIFT CO. 


I. F. TOWNSEND, 


(PUMP DEPARTMENT) GENERAL TRAFFIC AGENT 


CINCINNATI, O, 


_—_ 


15 





The only paper furnishing full and authentic information on Electricity at the World’s Fair. 
THE 


WESTERN ELECTRICIAN 
sxovme WORLD'S FAIR, 


HANDSOME. SCIENTIFIC. RELIABLE. 


Wou'd you become interested in all the different branches of the applied science of Electricty 
Subscribe for the WESTERN ELECTRICIAN, the ablest electrical journal publishec in the wor A 


Electric Lighting, Electric Mining, Electric Welding, 
Electric Telephone, Electric Telegraph, Electric Traction. 


All the news connected with the oh ce fy De- 
partment of the World's Fair each week 


PUBLICATION OFFICES. 
6 Lakeside Building, CHICAGO. Eastern Office, 534 Temple Court, NEW YORK. 


SOoMHookt OF 


send d jatiag 


Open the entire year. Under the su  oabeansttn of C. Richards, a das 2 diaftsman o 
22 years experience. Careful aotente ta nstruction to ee pupil. Write k or particulars. Specia 
ttention given to lessons by mail. 
Cleveland, Ohio. 


ELECTRIC LIGHTING APPARATUS 


SSS FOR 
ARC AND INCANDESCENCE ELECTRIC LIGHTING, 
Brush Electric Plating Machines, Arc Lamps, Brush Eleciric 
- Motors, Etc., Etc. 


The Brush _ Electric Company, 
ays” LATHES 


Drill Presses, Shapers, Band, Circular 

And Scroll Saws. Machinists’ Tools and 

Suppl lies. Lathes on trial. Catalogue 
ed on application. 


THE SEBASTIAN-MAY CO., 
North St. SIDNEY, OHIO 


GENERAL AGENTS 
MONTGOMERY & CO., 105 Fulton St., N. Y. 














| Sample Copy, to cents; three months, 75 cts. 
six months, §r. 50; one year, $3 oo. 
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Mention this paper. 











Th i 
enaikead SP ALUMINUM 
Hamilton x Alloy Composite and Nickel Alloy, 
an ay . 
: For Blast Furnace, Converter, Puddling Fur- 
Dayton Trains nace, Cupola and Ladle Use. 
One and | 115,000 T Sold to I Steel and 
is : 5, ons So o Iron, Steel anc 
the Th Sleeping es Brass Foundries. 
only 6 Night One per cent. makes hard metal soft, non- 
Line Trai crystalizing; gives fluidity, prevents plow- 
; rains | holes and pd eer and is guaranteed toin- 
Runnin P between | creas the metal-tenacity 40 to €0 per cent. If 
Pullman’s Finest Cincinnati, rou will give either ons Bey I in your 
. : usiness, we will be plea to our Sample 
Perfected Indianapolis, Order and mail you directions and book Shin 
Safety Chicago, | formation. Government Official Reports and 
Vestibuled St. Louis, | indisputable Testimonials. Price $5.00 per 
Trains 0 Tol as 100 pounds, free on board cars. (Process 
‘ : oledoO | Patented Sept. 15th, 1891.) (Exclusive State 
te C and | rights granted.) 
ining Cars, Detroit. 
between Chair Car | HARTSFELD FURNACE & REFINING CO., 
Cincinnati, Earth, between NEWPORT, KY. 
Indianapolis Cincinnati 
and and 
Chicago. Keokuk. 


fe» LD EIN DS. 


M.D. & L. L. LEGQETT, 
| Attorneys at Patent Law. 


Patents obtained in the United States and 
‘2 Poregin countries. 


E.0. McCORMICK, Generai Passenger & T’c’t Agt. 
CINCINNATI. 0. 


VICTOR COLLIAU, 


Mechanical Engineer 
and Architect 


INVENTOR AND 
SOLE BUILDER 


Of His New and Improved 


HOT BLAST 
Colliau Patent 


Cupola, 


And New Steam 


Smokeless Boiler. 


Cleveland, O. 





Valley Raliway. 
For AKRON, CANTON AND MARI®BTTA. 
Depot foot of South Water St. 
Depart. Arrive. 
"25am *%4opm 
. *83:;am *ooopm 
tn iam f235pm 


Valley lunction Mai)........ 
Chicago Express ........... 
Marieita Kxpress... sec 
Balto. & Wash. Express.. oopm *ro 25a m 
Cleve. and Canton xpress RP pm t®208 m 
*Daily. tDaily, except Sunda 

I. T. TOHNLON, J. B. CAVERN 

Gen. Supt. Gen. Pass. Agi. 


QQQUNOIN / 
SELECTROTYPES 


289 JEFFERSON AVE 


DETROIT, = 
ZS! oy f iD \ 
MICH. “FOUIN RYO 
TELEPHONE 2139 
U. Ss. A. 40 SHERIFF ST.CLEVELAND.O. 
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SCIENTIFIC 








BY 24 FLAT TURRET 





gine in district. Good discounts. 
autee every 


We 





Send for catalogue for 1892. 


JONES & 


NES & LAMSON MACHINE CO., | this poper. 
x61, Springfeld, Vt. U. A. 8. "| The Garfleld Injector Co., Wadsworth, Ohio, 
GRINDSTONES. 

Large and Small, 


Coarse and Fine. 
Mounted and Unmounted. 
Send for Catalogue G. 


THE CLEVELAND STONE Co. 


36 Wilshire Blidg., 
CLEVELAND, O. 


Specia 






pro 


. 


SECOND-HAND DRILL PRESS. 


28 inch almost entirely new, and as good as 
any new machine. 


AT A GREAT BARCAIN. 
Write at once. I also have other sizes. 


PAUL SAND, 33 Washington 8St., _ 
Mention this paper. BUFFALO, N. Y. 


SECOND-HAND 


ENCINES AND BOILERS. 


E have on hand a large number of sec 
ond-hand Engines and Boilers, ofevery 

size and kind, g as new, at low prices. 
Don't buy before sendin 





— 
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ACENTS WANTED. 


Territory not Otherwise Covered. 


Coumtry machine and repair shops should 
handle our injectors and put one on every en- 


machine. The Garfield is the 
most efficient injector in the market, and has 
a very large sale. Write us atonce. Mention 


to th 
advertisement with Inquiry for prices. 





The Lodge & Davis Machine Tool Co. 


Rear view showing taper) attachment ‘as gj), 
furnished with all our Improved 
Standard Engine Lathes. 


MACHINIST, 
CUTTINC-OFF MACHINES, 








A 


Upright Drills and .... 
Keyseating Machine: 


_-_ 
_. «MANUFACTURED BY _ 


W. P. DAVI 


C— Rochester, N. 


Send for circulars also list of new ; 
second-hand machine tools. 


ar- 








Mention this paper. 
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—,. PATENTED. 
y4 With New and Valuable Features, 


MADE ONLY BY THE 


BRADFORD MILL ct 


8th & Evans, CINCINNATI. OHI! 


Photographs and Prices on applicatio 


Mention this paper. 


GEAR WHEELS AND 
Gear Cutting Machines. 
Send for 1892 Catalogue. 


Lexington Gear Works, 
37 Bank St., Lexington, Mass. 


DIXON’S 


Works, Cincinnati, 0. 












\ 


x 
¥ 





for our list and These lathes have all the extra at- 
prices. Also saw mill machinery, D. K. NORTON Vp er est . B E LT D R ES Ss i A C 
& Son, 22 Elm St, Cincinnati, O. tachments without extra”cost and are 





Mention this paper. accurate and rapid. 





New York House, 64 Cortlandt St. 


tor ted. Address 
Poe ae Pittsburgh House, Market and Water Sts. 


The J. H. McLain Co, Canton, O. 


A GENTS for the Canton Sight Feed Lubri- 





Founded by Mathew Carey 1785. 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers & Importers, 
810 Walnut 8t., Philadelphia, Pa. 


B@-Our New and Revised Catalogue of Prac- 
tical and Scientific Books, 88 pages, 8vo., and 
our other Catalogues and Circulars, the whole 
covering every branch of Science, applied to 
the Arts, sent free of postage to anyonein any 
part of the world who will furnish his address. 


They wili thank you for It. 








WE HAVE A 


New Combination Lever & Wheel 
Feed 20-inch Drill Press 


Which we think has more pore points than any other similar tool made. 
You are invited to call at our machinery store, 74 & 76 Viaduct, 


and examine this tool. If you can’t come write 


The Parkin %& Bosworth Co., 


CLEVELAND, OHIO. 


Mention this paper. 


Foot Power Lathes. 


Are you looking for a foot-power, metal turning, screw- 
cutting lathe? Ifso, you certainly want the best tool your 
money can buy. Wecan give you the best foot-power lathe 
ever made, either in this country or in Europe. 

Our Lathes are superior to all others in elegance of design, workmanship and finish. More 
than this, they are COMPLETE tools. We can furnish you a lathe having back gear, reverse 
feed for right or left hand threads, hollow spindle and other indispensable features which you 
will not find in cheaper grade tools. 

We make these lathes in different sizes, from 9 to13 inches swing and taking between 
centres from 25 to 69 inches. In price they range from $70 to $200, and their high quality taken 
into consideration, are the cheapest lathes on the market. Send for catalogue and prices. 


W. F. & JOHN BARNES CO., 920 Ruby st., 


JRON Saas 
CASTINGS, 











We melt _a high grade of soft, tough 
iron, and make castings for all purt oses. 

Write us for estimates. We will save you 
money. 


WALWORTH RUN FOUNDRY CO., 


897-899 Empress St., Cleveland, 0. 
a@” Mention this paper. 





Cleveland Store, 321S0. Water St. 





When you write to firms advertised in our columns please | 


mention the fact that you took their address from our paper. 









IS GUARANTEED 
to prevent slipping and to preserve the 
leather. It will pay you tosend for cir. 
culars and testimonials. 


JOS. DIXON CRUCIBLE CO.. Jersey Clty, X. J. 


The Universal Radial Qrill Co, 


CINCINNATI, O. 
Universal Drills, 


Radial Drills. 
LARGEST LINE BUILT IN U. 8, 11 


STEVENS PATENT — STEVENS PATENT 
* Spr; Key Hole Calipers. | Spring Dividers. Leader No. 75 


IDEAI., No. 68. 









Chicago House, 68 & 70 So. Canal St. 
St. Louis House, 823 N. 2nd St. 








Price, by mal) d. 
Price, by mail, 2)4 inch .. ....... 8 Inch............ $0.95 
K inch... *ecee eee 1 | inch..... eee teens $1.50 ; > eee see 0.86 6 in Peereoeccescn 1.00 
Same size screws are used on «= §* ttt eeecees 0.80 Bs aN 
both the Ideal and Leader grade. 


You are quite welcome to write 
us at any time about improvements ; 
which you can suggest on our tools, | 


STEVENS PATENT 


We can furnish with elther the 
Ideal Patent or the Solid Nut. 


STEVENS PATENT 









eo e e 
Firm Joint Calipers DEPTH CAUCE 
OUTSIDE. No.53 A. Price Hst, per pai yes | 
Binch......... 90.5) B inch..... ...90.75 | Price, by mall ..... ......... 50 conts 
; en aeseeeee 0.45 My we thee fees Our tools, for fine workman- 
ee Jt : 0.65 Peene ys ship and finish. have no equal. 





Ideal and Leader Spring Calipers and Dividers, Id 
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STEEL 
CASTINGS 


FROM 1-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from blow-holes ana ef 
great atrengt . 

Stronger and more durable than iron forgings In any pe- 
sition, or for any service whatever. 

60,000 CRANK SHAFTS and 50,00 GEAR WHEELS of 
this steel, now running, prove this. 

Crossh ads, Rockers Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 

Send forcirculars and prices to 


CHESTER STEEL CASTINGS CO., 


WORKS: ' OFFICE: | 
CHESTER Pa. [497 LIBERTY ST.. PHILADELPHIA. PA 


THE LANE & BODLEY CO., 


Oincinnati, O.,. 
Engines, 


ALL SIZES 
Simple and Compound. 
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— Shafting, Hangers, Pulleys, 


— _m Belt Elevator, etc. 
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N AND OPERATION OF MACHINES FOR GENERATING AND UTILIZING POWER, AND FOR ALL OTHER PURPOSES. 









MESTABLISHED 1882. 


IMPROVED PIPE THREADING AND CUTTING 
| MACHINE. | 





The accompanying engraving 
‘epresents an improved power pipe 

reading and cutting machine es- 
pecially adapted for machine shop 
‘service in requiring but limited 
space with rapid changes from size 
to size of pipe, and its ability to re- 
ceive, cut-off and thread various 
sizes of pipe without stopping the 
machine. 

The chasers, five in number, are 
actuated by a convenient cam move- 
ment finely graduated with positive 
adjustable stop, threesets of which 
thread all sizes of pipe from one to 
six inches inclusive. They are readily 
exchanged for chasers of any sizeor 
make or pitch of thread either right 
or left. 

The cutting-off knife is always in 
position, is guaged to prevent over- 
feeding or plunging through uneven 
pipe and is fed to its work by re- 
taining the lever against rotation 
without care or effort of the opera- 
tor. | 

The machine is driven by a cone 
pulley containing compound back 
gears completely housed from dust 
or accident, entirely out of the way 
and giving six changes of speed; 
they are central over the base of 
the machine thus equalizing the 
weight and placing the driving belt 
out of the way and in the most con- 
venient position. 

The vise is nicely adjusted and 
self centering and feeds the pipe 
into the chasers by rack and pinion 
movement with hand wheel and 
lever or by friction universal lead 
screw which is engaged or disen- 
gaged by moveing a lever, either of 
which can be used at will. 

The quality of these machines is 
of the highest grade and their pro- 
portions complete. 

For full particulars pertaining to 
sizes and prices of their full line ad- 
dress Wells Machine Works, Fosto- 
ria, Ohio. 

———__—.)—_@—————_—. 
SETTING THE VALVES OF THE BUCKEYE 
ENGINE. 





BY MARTIN SYMONS. 

A question in this paper of the 
Ist inst., asking how to set the 
valves of a Buckeye engine was an- 
swered all right as far as it went, 
but it stopped too soon. I hope it 
will not be amiss if I give a more 
explicit answer, as I am _ handling 
the same kind of engines at pres- 
ent. You must remember that 
the valve is different from 
other slide valve engines, as it 
admits steam through the valve 
and exhaust at the end of the 
Valve instead of under or through 


— —_— ep 


it. In proceeding to set the valves, 
first, connect valve rod to rocker 
arm, also rocker arm to eccentric, 
then revolve the engine and note 
whether the travel is equal on each 
end. If not the rod must be 
lengthened or shortend as _ the case 
may be. They should be adjusted 
at the straps. Second: if the en- 
gine runs over (that is if the top of 
the fly wheel turns from the cylin- 
der) place the crank on the outer 
dead center; otherwise place it on 
the inner. Place the throw of the 
eccentric at an angle of 90 degrees, 
that is, perpendicular and at right 
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To set the autumatic cut-off or|stroke. Do the same for both strokes 


governor: 

Set the wheels in such an angu- 
lar position that when the levers 
rest on their inner stops the eccen- 
tric und the crank will be on their 
dead centers at the same time and 
in the same direction. The best 
method is to place the crank on its 
inner dead center and then set the 
wheel so that the central rib which 
supports the projecting periphery 
of the eccentrics or the plane of 
separation when made in halves, 
will be in line with the eccentric 
rod, or as nearly so as can be de- 


IMPROVED PIPE THREADING AND CUTTING MACHINE. 


angles with the crank. Now then 
turn the eccentric forward on the 
shaft to the amount of angular ad- 
vance you want it to have, or until 
you get the required lead on the 
valve, fasten it there and your 
valve is set; then you can use an 
indicator to add the required com- 
pression or you can change the 
length of the connections so as to 
throw the valve toward the end at 
which the latest compression took 
place. Remember that the rocker 
arm should be vertical at mid-move- 
ment, a condition which should not 
be lost sight of in any case, al- 
though exactness in this case is not 
essential. 


termined by inspection, since set- 


and if the cut-offs are found unequal 
find the mean of the two. Place 
the crosshead at such mean and 
change the length of connections so 
as to cut off at that point, that is, 
so that the cut-off valve be just 
closed. If the engine is too large 
to turn by hand or otherwise and 
no conditions to preclude turning 
over, loosen the governor wheel on 
shaft and revolve it on the shaft, 
find the middle travel of the valve 
by making the extremes in a con- 
venient manner and setting midway 
between them. Remove the bal- 
lance rings, note position of cut-off 
valve relative to the parts over 
which it works. Both of them 
should show partly open, entirely 
so at one end, but thatat thestem 
end should show the widest opening 
by an amount equal to about one- 
twelfth of the travel of the valve: 
this will give equal cut-off at one- 
fourth the stroke. —[The Stationary 
Engineer. 


—_— o_o 


IN a recent paper on steel, read 
by Dr. Anderson before the Iron 
Institute, England, he is reported 
as saying that when a piece of solid 
iron is thrown into a pot of molten 
iron or steel, the solid metal at 
first sinks, which shows that its 
volume is less than the melted sub- 
Stance, but soon the solid piece be- 
comes heated, which causes it to 
expand, its volume is increased, and 
it rises and floats on the surface of 
the molten mass. The action is re- 
marked as being the same both with 
iron and steel, and is exhibited at 
once on simply throwing a piece of 
iron into melted steel, when it can 
easily be seen to go down, a move- 
ment which might be thought to be 
due to the impetus attained by the 
piece of iron in falling that height, 
but as a matter of fact, the iron, if 
placed upon a fork and lowered 
without any such impetus, would 
go down; in the course of a few 
seconds, however, it comes up again, 
and keeps on expanding until the 


ting in this position, like setting to piece of iron is a considerable dis- 


the marks, is preliminary and is 
subject to change to meet extreme 
conditions if necessary, though in 
most cases it will be found to give 
good results. 

To set the cut-off valve: The 
foregoing conclusion having been 
followed it only remains to equalize 
the cut-off. If the engine is small 
enough to handle, block the gover- 
nor levers as nearly half way out as 
possible, turn the engine and note 
the point in the stroke of the cross- 
head at which the cut-off takes 
place. Measure the distance of that 
point from the beginning of the 


tance above the surface of the 
metal, when it decreases in volume, 
and, of course, becomes of the same 
volume as the molten metal which 
it joined. 

———_.—_ 


THE steamship companies have 
formulated a set of 21 questions to 
ask applicants for transportation to 
America. If they suppose that the 
American people will believe that 
this will result in restricting the 
number that will come they are 
greatly mistaken. It is a bluff and 
should be treated as such. 
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RAILROAD MOTIVE POWER.—1I. 





After an experience of twenty-five 
years in manipulating ard testing 
locomotive cylinders made of various 
grades of iron, the writer is led to 
believe that a cylinder made of 
medium grade iron, that is easily 
bored, planed and chipped, is just 
as durable, and will give better re- 
sults all around than a cylinder that 
requires chilled tools, or ‘‘special ” 
imported steel to cut it. What 
folly to make cylinders of iron so 
hard that the best quality of Ameri- 
can tool steel, properly dressed and 
tempered, will ‘‘ burn off” in plan- 
ing it! Like the link, the cylinder 
made of grate bar iron must go also. 
One of the prime factors in the gen- 
eral make-up of a locomotive is the 
steel tire. If the treasurer of a 
railroad company were to go to his 

_safe and take out $25 in currency 
and deliberately throw the same 
into the fire, he would naturally be 
considered a little ‘‘off’’ in his 
upper story. Yet this is what he 

. does, so far as loss to the company 
is concerned, every time a set of 
steel tires is purchased whose inter- 
nal diameter is § of inch less than 
the finished diameter. A_ good 
lathe hand does not require more 
than 1-32 of an inch on each side to 
bore out, and as tires come from 
the mill now-a-days, this amount of 
metal is amply sufficient. The ma- 
chinist who can not clean up the 
inside of a steel tire, having 1-16 of 
an inch to go on, had better be put 
at something else in the shop, and 
a@ man that can, put in his place at 
an advance of 20 per cent. in his 
wages. 

I never could understand why 
railroad companies should decorate 
their engines with a lot of brass 
ornaments, of no earthly use except 
to throw extra labor on the fireman 
in keeping them polished up. But, 
I have known hand-to-mouth com- 
panies to practice such extravagance 
while at the same time they would 
let a first class machinist go rather 
than pay him fifteen cents more per 
day than was paid to the general 
riff-raff of the shop. 

A locomotive should be built for 
hard and rough usage, and not like 
a circus chariot, that is more orna- 
mental than useful. Wherever cast 
iron will answer the purpose of 
brass it should have preference on 
the score of economy. Too much 
brass on an engine, and too little in 
the driving and truck boxes, will 
make a train pull hard every time. 
I believe in putting all the brass 
used in ornamentation, into the 
truck boxes. An axle bearing of 
liberal dimensions provided with a 
good brass, and well oiled, will run 
with reduced friction, and reduced 
friction means a reduction in the 
fuel account. 

There is scarcely any part of a 
locomotive that requires more care, 
as to design and material, than the 
side rod. And, if therc is one thing 
more than another, that tends to 
keep an engineer in aconstant state 
of anxiety and apprehension while 
running at a high rate of speed, it 
is a fluted side rod of the eye-beam 
pattern, with a web of only 4 inch 
thickness. The man who first de- 
signed this rod no doubt meant well 
enough but the master mechanic who 
persists in using a rod of this design, 
does so at the risk of life and limb, 


pattern is an expensive luxury, 
sooner or latter. The old-fashioned 
side rod, whether round or fiat, 
deep in the middle and tapering 
toward the stub ends, although 
perhaps not as handsome as its suc- 
cessor, gave excellent results and 
seldom broke. The _ preference, 
generally speaking, seems to be in 
favor of side rods of rectangular 
cross section, made of steel, and 
fluted on both sides from stub to 
stub. Weare told that if a solid 
bar of round iron of given weight 
and length, be made into a tube 
with wall proportioned to its exter- 
nal diameter, and of the same 
weight and length as before, it will 
support a much greater load with- 
out permanent set, and at the same 
time its elasticity will have been in- 
creased. It is well known that a 
side rod is subject to two contrary 
motions at the same time one in the 
direction of its length, and the other 
at right angles to this motion. 
The force tending to break the rod 
is centrifugal, and is manifest at a 
point midway of the rod, if the rod 
itself is homogeneous. 

Elasticity is an essential at this 
precise point, and it is in this respect 
that a fluted rod is deficient. 

Returning to our solid bar of iron, 
drawn into a tube of same weight 
and length, and having increased 
strength and elasticity, it would 
appear that side rods could be made 
hollow, and give the best results, 
as far as wear, durability and safety 
are concerned. They could be made 
cylindrical, of even diameter 
throughout their length, or rect- 
angular in cross-section, as might 
be deemed best. 

I believe, however, that the com- 
ing side rod, with a speed of sixty 
or seventy miles per hour, as con- 
templated and predicted by enthus- 
iastic railroad men, will be a sec- 
tional or built-up rod, made of iron 
or steel plates rivited together, the 
whole to be made solid or hollow, 
as future experiments may deter- 
mine. It is obvious that a built-up 
rod could be finished on an emery 
wheel just the same as an ordinary 
flat, or fluted rod, and this, of 
course, would be reqvired in order 
to expose any checks in the rod. 

I have obtained some data in re- 
gard to steel tubes and will here 
give them as applicable to hollow 
side rods. The data given may be 
relied upon as being strictly accur- 
ate, having been obtained from a 
firm of well known manufacturers. 
A fluted steel side rod, 8 feet 3 
inches long, will weigh about nine- 
teen and one quarter pounds to the 
foot. I have reference to the rod 
proper without straps, brasses, or 
keys. The uniform cross section 
area of this rod would be about 4% 
square inches. A solid rod, iron or 
steel, will weigh from sixteen to 
25 pounds to the running foot, and 
neither one of these can be relied 
upon for safety. Let us now see 
what kind of a showing a hollow 
steel rod would make. A steel tube 
of 34 inches outside diameter, with 
wall half an inch thick can be flat- 
tened, or it may be tapered down 
from the middle of its length toward 
both ends, and eyes, or, stub ends 
ends welded in solidly. Taking the 
tube alone, its estimated elastic 
stress is from 15 to 16 tons per 
square inch; estimated tensile 
stress from 28 to 30 tons per square 


as well as the company’s property. | inch ; estimated elongation in ten 
A steel side rod of the eye-beam| inches from 32 to 24 per cent., and 


its estimated contraction of area 
from 48 to 52 per cent. Weight 
per foot, 16 pounds and three 
ounces. The cross section area of 
metal in this tube is 4.71 square 
inches, slightly greater than the 
area of the fluted rod,.and yet its 
weight per foot is three pounds and 
one ounce less. If we reduce the 
thickness of the walls to one-fourth 
of an inch and make the rod _ taper- 
ing towards the stub ends, we can 
reduce the weight to about nine 
pounds per running foot and obtain 
an extremely light, safe, elastic and 
symmetrical rod ; qualities that no 
side rod, at present, possesses. 
These tubes are homogeneous and 
quite smooth both inside and out- 
side, and could be finished on an 
emery wheel at small cost. There 
is food for reflection for master me- 
chanics ‘in this side-rod question, 
and it behooves those having: the 
closest economy in view, as well as 
safety to life, limb, and property, 
to give this question something 
more than passing attention. 
D. 
(To be continued.) 
—_——__ a 4 —_ 
LECTURES BY THE OLD AIAN. 


That is a healthy tap; is it not? 
Two and a half inches in diameter 
across the large end, two inches 
across the small end and three 
inches long, with a hole through it 
to fit the boring bar as it is sup- 
posed to tap a two anda half inch 
hole in work done on the horizontal 
mill. Instead of the machine doing 
it with ease in one minute, it re- 
quires a man and a boy with achain 
and pinch bar at least fifteen min- 
utes to squeeze it through. It has 
an odd number of flutes and only 
about half a dozen threads at the 
large end of it do any work. As 
we look over its clumsy proportions 
it is hard for us to realize that this 
was not made in some country cross- 
roads blacksmith shop by some 
plumber who never saw anything 
but the old fashioned types of gas 
pipe taps, instead of coming from 
the tool room of one of the largest 
manufacturing concerns in the coun- 
try, who pay higher wages than any 
of their competitors, and who have 
members of that bon ton organiza- 
tion, The American Society of Me- 
chanical Engineers, in their official 
corps of directors of work, but it is 
a melancholy fact nevertheless, and 
that tap is probably but a single 
instance of the reckless methods 
employed in designing tools to 
properly work with. You think 
they don’t know any better? Yes, 
that may be, but it is more charita- 
ble to think a man in authority and 
drawing a good salary is criminally 
careless of what is required of him 
than to suppose that such ignor- 
ance of common things can exist in 
such high places. 

Now, how will we go about it to 
make a tap to replace this one? for 
you can see that the cost of a new 
one that will work quick will be 
small compared to the present ex- 
penditure of brute labor required in 
using this monstrosity. We will 
make it four inches long with full 
thread about one inch long at the 


large end, which should be the di- 
ameter of the hole to be tapped; 
beginning at the end of this one 
inch we will taper off those threads 
until we reach the bottom or root 
of the threads at the small end 
which should be just under the size 
of the hole that has been drilled. 
we will also put an even number of 
cutting flutes in our tap and give 
considerable clearance to the threads 
or, as we call it ‘back them off” 
well. We will make a shank with 
a slot through it to pin it in place 
on the boring bar. In operation, 
our tap will be forced into the hole 
by means of the rack feed until it 
begins to bite on to the metal, then 
we let it alone until it comes out of 
its own accord. Each one of those 
threads does its own work, taking 
off a little more metal than its pre- 
decessor until the full threads are 
reached, when they go to work and 
clear up the hole to just what we 
want. The result is our TaP cuts 
its way through while this other 
affair is squeezed through by main 
strength and ignorance. 

All taps used on horizontal or 
any kind of drilling machines should 
be patterned as near as possible 
after the standard machine tap (ex- 
cepting those patent collapsing ar- 
rangements.) Then a machine will 
do in one minute what main 
strength usually performs in ten or 
fifteen minutes and will do it far 
better, too. 

Well, Dick, what is the matter 
that you have not started old 
Grimes’ mill yet? ‘You could not 
get the piston in the cylinder after 
putting those elliptic springs under 
the steam packing rings; the rings 
are at least half an inch larger than 
the bore of the cylinder and you 
have come back to get the copper 
ring and those clamps to contract 
it soit will goin.” Pshaw! You 
don’t want to carry those tools out 
there this hot afternoon. When 
you get out there, cut some small 
wedges about five inches long, or, 
what is easier still, go right up in 
the pattern shop and have old Glue 
saw them out for you, about six of 
them, and then put the piston with 
springs, rings, follower and _ alto- 
gether in the cylinderand push it in 
the counterbore as far as possible; 
then drive the wooden wedges in 
between the studs in the flange and 
the packing rings, being careful to 
tap them all in alike so as to give 
even compression to the rings, thus 
drawing them all down below the 
bore. See? Then take a six by 
six inch plank about eight feet long 
and, using it as a battering ram, 
just drive that piston right home 
into the cylinder and couple on to 
the cross-head and let Grimes get 
his belts moving. 


THE OLD MAN. 
ee 


A Michigan inventor has con- 
trived a typewriter for musical com- 
posers which, he claims, will great- 
ly facilitase operations and secure 
very satisfactory results. The 
copy which it makes can be photo- 
graphed and a plate reproducedfo r 
printing 
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A scientific and practical pamphlet on 
lubrication by the use of pure, flake gra- 


It is interesting and instructive. 
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Send for it. 
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CUPOLA PRACTICE. 





BY VICTOR COLLIAU. 
(Copy of a Letter to an Enquirer.) 


I have received your letter of the 
23d, asking for dimensions and pro- 
portions of different sizes of cupolas. 

I inclose a catalogue of sizes of 
cupolas, from No. 0 to No. 20, giv- 
ing diameter of stack and air box, 
also the height and the inside di- 
ameter of lining for a certain quan- 
tity of iron to be melted per hour: 


was avery prompt melting after 
the blast was put on. The tap hole 
had to be opened almost immediate- 
ly for there was no room to accum- 
mulate the melted iron; the slag al- 
SO was coming very soon and had to 
be disposed of. 

In many foundries where such ar- 
rangement of tuyeres existed the 
tap had to be left open from the be- 
ginning of the melting to the end, 
which took place when the iron and 
slag cooled by the blast accumu- 










Name of Cupola. 


Totol height from 
foundation plate to 
top of stack 

Diameter outside of 
of Cupola shell 
from bottom ea 
totopof stack.... 

Diameter inside of 
brick lining....... 

Diameter outside of 


eweenereeaneae 


45 in 
35 in 
69 in 
6 ft 


35 in 
26 in 
59 in 

6 ft 












Capacity in tons of 
Iron melted per 





3 to 4 
tons 


1 to2 
tons 
Quantity of Iron 
which can be melt- 
ed economically at 
a single heat....... 10 to 20 
tons 


1 to6 
tons 


Wto 2 
tons 





The height of the charging door 
from bottom of cupola should be 
no less than 10 feet for Nos. 0, 1 
and 3, no less than 12 feet for Nos. 
5 and 8, 14 feet for No. 10, and 16 
feet for Nos. 15 and 20. 

Two feet higher for all these di- 
mensions would be better, but as a 
general rule the foundries are built 
without reference or knowledge of 
cupola, the cupola coming after has 
to be made to conform with the 
building. 

For the total height of cupola 
from foundation plate to top of stack 
it should be, as for other chimneys, 
(the higher the better,) but no less 
than 50 feet, always five to six feet 
higher than any neighboring build- 
ing. | 

A very high stack produces a ver 
great draft which permits a good 
lighting of the bed, and this is one 
of the most important parts of the 
operation of melting, in the 
cupola. 

When the combustion of fuel, in 
acupola, is imperfect the escaping 
gases are hydro-carbon, a gas (the 
same as our illuminating gas) about 
1) times lighter than the air and 
very inflammable. That is it we 
See burning at the loading doors 
and at the top of bad cupolas. This 
does not require a high stack, the 
worse combustion at the bottom of 
the cupola the better at the top of 
the stack, to the admiration of the 
ignorant. 

When the combustion of fuel in a 
cupola is perfect the escaping gas is 
carbonic acid, gas much heavier than 
air (the air weighs .080,728. th and 
carbonic acid gas 123.44 per cubic 
foot) and which requires a very high 
chimney to produce the draft neces- 
sary to carry it away. 

The carbonic gas is incombusti- 
ble and more than that it is an ex- 
tinguisher and this is the reason why 
there is neither flame at the loading 
door of my cupola nor at the top of 
the stack, and that is why I want a 
very high chimney. 

The distance of the tuyeres from 
the bottom of the cupola was origi- 
nally very small, about 12 inches 
In all the cupolas, that is to say, 
about six to eight inches of sand 
bed and five to six inches more from 
the sand bed to the bottom of the 
tuyeres. 

The result of this arrangement 









50 ft 
























90 in 
7 in 
123 in 
8 ft 


75 in 
60 in 
108 in 
8 ft 


65 in 
50 in 
89 in 
8 ft 


55 in 
40 in 
79 in 
8 ft 














































15 to 2 | 2 to 3 
tons 


8 to 10 
tons 


10 to 18 
tons’ 


§ to 7 
tons 


15 to 30 | 25 to 60 | 40 to 100] 50 to 1501150 to 250 
tons tons tons 


lated at the bottom of the cupola. 

The poker used at the tuyeres and 
at the tap hole could not let out 
any more melted iron, the cupola 
was clogged and the operation of 
melting ended. 

A one-ton cupola was then the 
one in which one ton of iron could 
be melted before clogging, and a 
10-ton cupola (a pretty large one, 
about 60 inches inside diameter of 
lining) could melt 10 tons only. 

I have changed all this, my 
cupolas are numbered by their melt- 
ing capacity per hour, anda No. 1 
cupola melts one ton per hour for 
as many hours as wanted. 

A No. 10 cupola melts 10 tons 
per hour and 100 tons in 10 hours. 
This is due to the elevation I give 
to the tuyers above the bottom 
plate. This leaves a space suffici- 
ently large to accumulate some 
melted iron in the cupola, making 
it answer the double purpose of a 
melting apparatus and a reservoir. 
By this process, as soon as the iron 
commences to melt andrun, the tap 
hole is closed and the iron accu- 
mulates in the cupola. 

When the reservoir is filled with 
melted iron and it comes to the 
height of the tuyers, to prevent it 
from running in them, a hole, called 
a ‘“‘slag hole” has been arranged at 
the back of the cupola and lower 
than the tuyers. 

The slag which is formed during 
the melting, descends with the iron 
into the inside reservoir and being 
the lightest covers its surface. 
When the iron rises in the reser- 
voir the slag rises with it, staying 
on the top, and as soon as it comes 
to the ‘‘slag hole” escapes through 
it; the iron soon follows and runs 
out; this is the time to tap. 

In small cupolas the melting be- 
ing slow the reservoir must be 
small, but if it was desired to melt 
much iron in a small cupola, for in- 
stance five tons in a No. 1 cupola, 
melting one ton per hour, the 
reservoir should be made larger 
and that would be accomplished by 
putting the tuyers higher than for 
a No. 1 cupola having but two tons 
to melt to the heat. 

The dimensions are: 

In No. 1 cupola the height of the 
bottom of the lower tuyers above 
the bottom plate should be 18 to 
24 inches. These dimensions in- 


cludes the sand bottom, which is 
about five inches thick in small and 
10 inches thick in large cupolas. 
For No. 3 cupola 22 to 26 inches. 
For No. 5 cupola 24 to 30 inches. 
For No. 8 cupola 28 to 34 inches. 
For No. 10 cupola 40 to 60 inches. 
I can show you cupolas running 
of which the inside reservoir is 
large enough to get out five to six 

tons tap every 15 minutes. 

——_—$$_ <-> 

ABOUT SOUND. 





Sound is transmitted to the ear 
by the vibration of the air. When 
one particle of air is made to 
vibrate it sets the adjacent particles 
vibrating, and so a sound wave, if 
not obstructed, passes in all direc- 
tions from the sounding body. 
The calculated velocity of sound in 
the air, when the temperature is at 
the freezing point, is 915.69 feet 
per second. But the experiments 
of Moll Vanbeck, and Kuytenbrou- 
wer, performed in 1823 over a dis- 
tance of 57,839 feet, showed the 
velocity to be 1,089.42 feet, per 
second. Laplace explained why it 
was that the actual velocity was 
greater than the calculated velocity, 
by showing that the sound vibra- 
tions increase the temperature of 
the air, and hence the sound travels 
faster than the calculated rate. 
This leads us to note the fact that 
an increase of temperature increases 
the velocity of sound, by 1-11 feet 
per second for each degree of rise 
of Farnheit’s thermometer. Hence 
sounds travel faster in summer than 
in winter, and in warm than in cold 
climates. It might be thought that 
sound would travel more slowly 
through a dense atmosphere, but 
the elasticity increases as rapidly 
as the density, and therefore the 
velocity of sound is not affected by 
varying density. 

The velocity of sound in water, 
when at the greatest density, is 
4,707.4 feet per second. The ex- 
periments by which this velocity 
was determined were made by M. 
Colladon in 1826, across the Lake 
of Geneva, from Rolio to Thonon, a 
distance of about nine miles. 
Water, therefore, transmits sound 
about four times as fast as air does. 
Still, water is not as good a medi- 
um for transmitting sound as _ the 
air. Ifa bell is rung under water 
and the sound is tranmitted through 
that medium for more than six hun- 
dred yards, the tones are not heard, 
but only ashort, sharp sound, ‘‘like 
two knife blades struck together.” 
Our atmosphere seems to be of just 
the right nature and density to 
give to sound its mellow tones and 
musical cadences. Nor is sound in 
water diffused around intervening 
objects as itisintheair. In theair 
a noise is carried with considerable 
intensity around a building or wall, 
but in water an intervening wall 
intercepts the sound almost en- 
tirely. | 

Here we turn aside to consider a 
question which, perhaps, has not 
often suggested itself, but which is, 
nevertheless, quite interesting. 
Why can we hear but not see around 
a corner? Some may think that 
this question can be answered by 
saying that light moves in a straight 
line, while sound does not. But 
this answer is not satisfactory. It 
is known that light and sound are 
similar in character; each is due to 
the vibrations of a medium, and 
each is transmitted in waves. Why 


then, may not light spread around 
a corner as well as sound? The 
answer is to be found in the differ- 
ent lengths of sound and light 
waves. Sound waves themselves 
are of different length, the graver 
sounds having waves of greater 
length than the more acute. Now 
it can be shown mathematically 
that the greater length of sound 
waves will cause the sound to be 
difused around the obstruction. 
Hence the bass notes of a band of 
music are heard more distinctly far 
behind a wall than the higher notes, 
and as the person moves out of the 
‘‘acoustic shadow,’ the more acute 
notes increase in distinctness. So, 
also, when sound is transmitted 
through water the sound waves are 
shorter than in the air, and the 
‘acoustic shadow” is fully formed. 
As the length of the sound waves 
in the air is sometimes many feet, 
while the length of the longest 
light wave is not more than 0000266 
of an inch, it is no longer a mystery 
why we can hear, but cannot see, 
around a corner. 

It is easily demonstrated that the 
intensity of sound varies inversely 
as the square of the distance from 
the origin of the sound. Generally 
speaking, a sound will be heard 
farther the greater its orignal in- 
tensity and the denser the medium 
in which it is propagated. The 
greatest known distance to which 
sound has been carried through the 
atmosphere is 345 miles, as it is 
asserted that the very violent ex- 
plosions of the volcano at St. Vin- 
cent have been heard at Demerara. 
Sound travels farther and loses less 
of its intensity in passing through 
the earth and through the air. In 
1806 the cannonading at the battle 
of Jena was heard in the open fields 
near Dresden, adistance of 92 miles, 
though but feebly; while in the case 
ments of the fortifications it was 
heard with great distinctness. It 
is also said that the cannonading 
of the citadel of Antwerp in 1832 
was heard in the mines of Saxony, 
which are about 370 miles distant. 
—J. A. Moore, in Popular Science 
News. 

a 

It is stated that the pictures of 
the Milky Way and other portions 
of the heavens made by Prof. Bar- 
nard of the Lick observatory—taken 
with an ordinary portrait lens tied 
to the tube of a six-inch telescope— 
have never been excelled by anyone 
and rarely, if ever, equalled, ex- 
hibiting, as pictures taken with no 
photographic telescope could, the 
wonderful structure of the invisible 
heavens, with the millions of stars 
lying beyond the reach of the un- 
aided eye; thus, the number of in- 
dividual stars shown on a single 8x 
10 plate and that of a region not in 
the Milky Way, and where but few 
stars are seen with the eye, is esti- 
mated to be not less than 60,000, 
this requiring an exposure of about 
four hours, using an aperture, of 
about one-sixth the focal length of 
the lens. Such pictures require the 
greatest care in making the expo- 
sures and extreme skill in develop- 
ing the plate to get the best results. 
Very interesting pictures, however, 
can be made in less time; within an 
hour and a half a vast number of 
telescopic stars will be shown, and 
such a negative of a prominent con- 
stellation, like Orion or Ursa Major, 
will well repay for the trouble of 
getting it. 
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WHY THIS ISSUE IS LATE. 

In the last issue we announced 
that alterations would be made in 
the make-up of the paper, beginning 
with the succeeding number, and 
stated that that edition might be 
late. We had no reason to fear that 
the delay would be considerable, but 
the drawbacks in getting out an 
edition from a new office are numer- 
ous, and only with the best of luck 
can one hope to complete the work 
in double the time ordinarily con- 
sumed. 

The difficulties attending the 
printing of a paper with entirely 
new equipment are sufficient in 
themselves to account for a delay. 
Though the paper is not much al- 
tered in size, the form of make-up is 
entirely different, entailing as much 
labor as a very radical change in 
size necessitates. And there is no 
kind of an office or shop so difficult 
to get in working order as a print- 
ing outfit. No type foundry with 
which we are acquainted can be 
relied upon to send an order just 
right. The variety of material is 
great, and yet the absence of one of 
the several thousand parts will 
bring operations to a standstill 
till the missing goods are procured. 
We had more than our share of this 
kind of experience, and misfor- 
tunes continued to follow us through 
every stage of progress and every 
department of manufacture. Nearly 
one entire edition was rendered 
valueless by an accident. The handi- 
capping unavoidable in working 
with new machinery could not alone 
have carried the October 15th issue 
into November. This number was 
delayed for several days by the re- 
cent great fires in our city, several 
of which stopped the current which 
operates the machinery in our press 
The building in which our 
offices are located narrowly escaped 
destruction. 

But we are quite certain that our 
readers will excuse the enforced 


rooms. 
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wait, and will consider the improved 
appearance of the paper more than 
a compensation therefor. The 
changes are not only in form and 
material with which the work is 
done, but extend to the sul ject mat- 
ter. We shall have more to say 
concerning our editorial arrange- 
ments in a short time. 

The ScrenTiFic MacuINIsT is stead- 
ily and rapidly forging to the front. 
We have not bored our readers w.th 
double-leaded editorials dilating on 
the number of papers we print, but 
we now take occasion to state that, 
according to the information given 
by those who devote their entire 
time to ascertaining such facts, 
there are but three mechanical or 
trade-mechanical journals in Amer- 
ica that have a larger circulation 
than the ScIENTIFIC MACHINIST. We 
can prove this to the satisfaction of 
any candid person. When the paper 
was turned over to the present man- 
agers there were twenty or more 
that stood ahead of it in this respect. 

The publishers are now far better 
equipped, in every way, to make a 
good paper and push it to the front 
than at any time since the journal 
was founded, nearly eleven years 
ago. With our greatly increased 
facilities our energies will also be 
redoubled. We leave the results to 
the future. Our readers will not be 
slow in observing them. 

Stee — og Re 


THE EXHIBITS AT THE STREET RAILWAY 
ASSOCIATION MEETING. 


The exbits at the Clevelaud meet- 
ing of the Street Railway Associa- 
tion were far ahead of expectations. 

Among those whose display at- 
tracted unusual attention may be 
mentioned The Westinghouse Co., 
The General Electric Co., The Walk- 
er Mfg. Co., The Brightman Stoker 
Co., Lodge & Shipley Machine Tool 
Co. and R. D. Nuttall. The Walker 


Mfg. Co. displayed a fine line of 


wheels and patterns that were ex- 
amined with great interest. Mr. 
Wm. Lodges’s exhibit consisted of 
his well-known and remarkable pul- 
ley lathe—a tool that every electrical 
concern should have. It was in 
operation and its many advantages 
were seen by hundreds of visitors. 
If the favorable comments from 
electrical men may be taken as an 
indication, Mr. Lodge will be well 
satisfied with what he accomplished 
in the convention. 

The meeting passed off very 
nicely. The weather was uniformly 
good and every one enjoyed himself. 


——___—+>_+-____ 


THE Columbus Celebration was a 
success all over the country. In 
Chicago, where the World's Fair 
Buildings were dedicated, the cere- 
monies were imposing. 

gn ees 

ELECTION bets seem to have 
taken a back seat, but election 
guessrs are just in style. 
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AReaacts are invited to use this department. 
All questions on mechanical and scientific sub- 
jects of a practical nature and of general interest 
will receive attention. The writer must give his 
name in full, but nothing that may identify him 
will be published with a question if he requests 
his name withheld. It will give the editor pleas- 
ure to assist, through this column, all readers, if 
possible, and he cordially solicits practical 
queries. 


(448) A.C. Werkheiser, Silver- 
ton, Colo., writes: ‘‘Please tell 
me how to test asteam guage so it 
can be depended upon. When I test 
mine I want to know I am right.” 
A.—The only way it can be tested 
so you can depend on it is to use a 
test guage or mercury column. 


(449) ‘Amateur,’ Bedford, Ind., 
writes: <‘‘This is the first time I 
ever got so bold as to ask questions 
through your paper. I have always 
been backward about talking. 1. 
Is there any difference in the pres- 
sure on the bottom and top of a 
boiler when steam is in the boiler, 
at any pressure? I had an argu- 
ment with a friend about it. He 
said it was easier to force water in 
at the top of a boiler than at the 
bottom. Which was right? I was 
of the opposite opinion. 2. What 
is the principle on which a balanced 
valve is made, in relation to an en- 
gine? Have most locomotives a 
balanced valve? 3. I wish also 
to ask your advice on a matter of 
mere personal interest. I own a 
small lathe, and have made a small 
engine of the oscillating type, which 
is simple and has few parts though 
it is strong. Itisa triple expan- 
pansion engine. The cylinders are 
4 inch, 1 inch and 14 inch in diame- 
ter, with al inch stroke. I think 
it is worth something; that is, the 
style, as it can be made cheaply. 
What I would like to know is 
whether you can tell me what to do 
with it. I am not able to spend 
anything on it unless it is of 
value.’ A.—1. The steam pressure is 
the same on all parts. The pres- 
sure on the bottom is as much 
greater than on the top as the 
weight of the water in the boiler. 
2. It has spaces underneath, or 
between the valve and seat, which 
are filled with steam and counter- 
balance the steam pressure on top 
of it; by so doing it reduces the 
friction between the valve and seat. 
There area great many different 
kinds of balanced valves and _ it 
would be difficult for us to give you 
any particular design or descrip- 
tion; but the above is the princi- 
ple from which they all work. 
3. Regarding what you can do 
with your engine, we would say 
that the way to ascertain its value 
is to inquire of engine manufactur- 
ers. 


(450.) Wm. Gray, New Orleans, 
La., asks: ‘*What lift should a re- 
ceiving valve, “discharging valve 
and check valve have on any kind 
of pump.” A.—There is no parti- 
cular rule governing the lift that 
the valves in a pump should have, 
it depending upon the speed of the 
pump and the pressure it has to 
work under. It is customary to 
have the combined area around the 
valves, when open, equal the area 
of suction pipe for the suction 
valves, and the discharging pipe for 
the discharging valves. The lift for 
the check valve depends on the pres- 


sure; it is customary to give it the 
same as the area of the pipe. 


(451.) J. V.-B., Rochester, Ind.. 
writes: Please inform me through 
your valuable paper how to prepare 
graphite to use in steam fitting. 
making joints.” A.—Mix with 
plumbago and boiled linseed oil. 


(452.) C. H. G., Milwaukee, 
Wis., writes: 1. ‘I have charge 
of a large pump, supplying water 
for four elevators. The water is 
pumped into atank on top of the 
roof and from this tank it goes 
through the elevator into a tank in 
the basement; thence up again, us- 
ing the same water over all the 
time. The water gets very rusty 
and I want to know if I can put some 
sal-soda in it to keep it from rust- 
ing, or will the soda eat the pump 
cylinder. 2. Can you tell me 
what a nickel plating bath is made 


up of, what kind of acids and what | 


quantities are used, and _ what 
kind of a process the piece to be 
plated has to go 
fore it can be put into the bath. 
Also where Ican get the cheapest 
and best nickel anodes.” <A. 1.— 


Sal-soda will prevent the water from | 
rusting, but you must be careful 


not to get any more of it in than is 
sufficient to soften the water. 
Would advise you to change the 
water occasionally. 
on nickel plating in SCIENTIFIC Ma- 
CHINIST for Jan. 1, 1892, page 6. 


(453.) W. McKenzie, Buffalo, 
N. Y., requests: ‘‘Please give me 
an answer as to how I can bore out 
a hole, say six inches long taper, if! 
did not have a compound rest on 
my lathe. For instance, the hole 
would be 34 inches at one end and 
three inches at the back, and there 
is a three-fourth hole through the 
back.” A.—Turn the taper as near 
as possible by hand; then make a 
reamer a proper taper. 


(454.) Jesse Kirkland, Fair Deal- 
ing, Ky., inquires: 1.—<<Is it of 
any advantage in learing marine 
engineering to already understand 
Stationary engineering? 2. Where 
and how can a man get a_ job of 
‘thelper” or ‘‘striker”, or is that the 
best way to learn marine engineer- 
ing.” A.—l. Itis. 2.—The best 
way would be for you to get work 
in some marine-shop and _ in this 
way become acquainted with the 
marine men. 


(455.) C. <A. Rollins, Weld, 
Maine: Give the height of water 
in your boiler, and state whether 
you wish to know the pressure when 
the blow-off pipe is open. 


(456.) Geo. Inman, Tippecanoe 
City, O., writes: <‘I made, or tried 
to make, a storage battery, on a 
small scale. I took common lead 
plates 18 inches long, 5 inches wide, 
4 inch thich, two in number. I put 
them in two different glass jars. 
connected with lead wire and filled 
jars with sulphuric acid, diluted. 
one part of acid to 12 parts of water. 
and connected to a battery in good 
working order. The storage cells 
will not fill. I kindly ask what ts 
the matter withit, or is it with me?’ 
A.—Cut three lead plates of equal 
size, with projecting ears on each 
one. After having roughened the 
faces of all the plates with a file, 
paint one plate with red lead, quite 
thick, mixed with sulphuric acid and 
the other two plates with litharge, 
similarily mixed. Let them dry, 





through be- | 





2.—See article | 
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then put into any kind of a jar, 
glass or metal, making sure to keep 
the plates separated from each other 
by small porcelain knobs, placing the 
red lead plate, which is the positive, 
between the others, which are 
the negatives. | Duplicate this ar- 
rangement in a second jar and con- 
nect the inner plate of one jar to 
the two outer plates of the other jar, 
and from the inner plate of the 
second jar run a wire tothe copper 
of the gravity cells, and from the 
zinc of the gravity a wire to the 
two outer plates of the first jar. Do 


not connect until the jars are filled } 


with diluted sulphuric acid. Then 
use about six or eight cells of the 
Crawfoot gravity battery. When 
the charging progresses the mid- 
die plate should turn a dark brown 
color and the outer ones a slate 
color. When using current from 
the jars. the plates will again re 
turn to the same color when they 
are empty. 


(457.) G.B.C., Leicester, Mass., 
asks: ‘Why does not a dynamo, 
in running at 75 volts, give a more 
brilliant light with a 16 candle 
power lamp than with a 20 candle 
power lanp? If the machine is 
gauged to run 16 candle power 
lamps, I should think if you put on 
a larger lamp the light would not 
be so bright.” A—TIf the 16 
candle power and 20 candle power 
lamps are of the same voltage then, 
obviously, to get 20 candle from the 
one with the same pressure as for 
the 16, the resistance of the lamp 
must be less, so as to allow more 
current to pass through and produce 
more light. The resistance of a 
larger candle power lamp is less 
than that of asmaller one, hence the 
current is greater in quantity, mak- 
ing a brighter light. 


key" Readers are cordially invited 
to send us any questions, comment, 
information, ideas or corrections 
that suggest themselves while read- 
ing the ‘‘Questions and Answers.” 
The time to do it is when it is in 
mind. If one puts it off he is very 
likely never to get at it. Now is 
the best time. All communications 
are appreciated. —[ Ed. 


a 
The Manufacture of Lenses. 


In the city of Munich is one of 
the most celebrated lens manufac- 
tories in the world, its wonderful 
products being in demand in all the 
countries of Europe. The perfec- 
tion characterizing these lenses is 
due to the unvarying precision and 
faultlessness of work applied to 
every object produced before it is 
permitted to leave the Steinheil es- 
tablishment. The lenses, after be- 
ing roughed out in cast-iron moulds 
by hand, are ground fine by means 
of emery powder and water in glass 
moulds, each workman being pro- 
vided with a glass model of the sur- 
face to be imparted to the lens (such 
surface in all cases being spherical) 
and each is tested to see that it has 
received its proper curvature by 
means of a so-called spherometer. 
The different operations of grind- 
ing, finishing, polishing, centring, 
&c., are all performed by separate 
workmen, who are practised in one 
of these particular branches only. 


nae ae eee 
Don’t you think the Scientific 


Machinist is a better looking paper 
than before? We do. 
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How He Stopped the Flowing of Water From 
One Boiler to the Other. 
EDITOR SCIENTIFIC MACHISIST: 

As Mr. H. Heyrodt says, I do 

not know as it is right to dwell on 
the subject of the two boilers any 
longer, but being requested by my 
brothers to let them know how I 
overcame the difficulty, I feel it my 
duty to write once more on the sub- 
ject. 
To stop the flow of water both to 
little boiler and engine I took the 
tee from the center of the steam 
pipe and placed it on a nipple, four 
inches long on the dome of the big 
boiler, that being the boiler nearest 
the engine. I stood the tee on end, 
connected the little boiler on the 
top end of the tee and connected the 
engine to the center of tee. That 
stopped all trouble and I have had 
dry steam ever since. 

If Mr. H. Heyrodt will take into 
consideration that there are two 
valves instead of one he will under- 
stand the pressure and also that the 
valves were setso that the crank 
had passed the center on its return 
stroke before there was any lead. 
A. D. JoELs. 





Expense—Packing Rings—Babbitting on a Shoe. 


EDITOR SCIENTIIFIC MACHINIST: 

I have had charge of a 14x42 E. 
P. Allis Corliss engine built at Mil- 
waukee, Wis. I have run it four 
years and it has run night and day 
and I never have had a hot bearing 
in that length of time and never had 
a flue leak. My expenses in four 
years have been two dollars worth 
of files and four dollars worth of 
babbitt. The packing ring gets to 
rattling in the cylinder, but then I 
take them out and pear them. Ac- 
cording to my experience, it is al- 
ways best to take a piece of hard 
wood and set it on end and lay the 
ring on and hammer light blows in 
the middle. Be carefnl not to hit 
the ring on the edges. In _ babbitt- 
ing a shoe on a Corlisss engine draw 
aline through your cylinder and 
let the string go through the cross- 
head and over to the crank pin, 

Lovis ADEMSON. 
—_——_—___~.@—_—___—_ 


FITTING A CRANK-SHAFT. 





A machisist who had a large num- 
ber of small crank-shafts to fit up 
from the forging, found that he was 
able to shorten operations consid- 
erbly by a few carefully studied 
“dodges.” The shafts were for 
hoisting engines, and were about 
two feet long, and a half-inch in 
diameter, and had the crank part 
forged solid. The first thing the 
man did, says the ‘‘Tradesman”’ was 
to mark the crank out roughly, then 
drill it out, and turn the shaft 
roughly to about the desired size. 
The ends of the shaft had to be 
drilled and squared up in the usual 
manner, and each end of theconcern 
was turned up as far as the crank. 
The workman took the precaution 
to put a square bit of iron in the 
crank while he was turning the 
shaft. This prevented any spring- 
ing of the crank from pressure of 
the lathe centers or the cutting 
tool. There would have been no 
danger of the crank springing dur- 
ing the turning if the crank had not 
been slotted out before the turning, 


but in that case, there would have 
been trouble from another source, 
for the very act of cutting out the 
crank would probably have so alt- 
ered the strains in the metal that it 
would change shape slightly, proba- 
bly throwing the shaft out of true 
whileso doing. By slotting the 
crank first, the slight change in 
straightness of the shaft can be cor- 
rected by the turning thereof. 

After the rough turning was fin- 
ished, the crank part of the shaft 
was attended to. The shaft was 
not finished complete, at once, for 
the same reason that the slotting 
could not be left till the shaft was 
finished. The best plan, therefore, 
is to work each part, along a little 
at a time, taking some mettle off 
one part, then some off another so 
that onlya light finishing cut is 
necessary over all to finish the 
whole. Toturn the crake, some 
false centers had to be made and 
fitted to the exact length to which 
the shaft crank was to be finished. 
These centers were made with hubs 
bored out to fit the shaft, of which 
about two inches had been turned 
to the required size on each end on 
purpose to receive the false hubs. 
To the hub was attached an arm as 
long as the throw of the crank and 
arib was cast on the back of the arm 
to stiffen it to the hub. In making 
these false centers, they were first 
bored out to fit the shaft, then 
driven on, faced up all round, and 
drilled while on the shaft so that 
there could be no doubt as to the 
arms being of the same length. 

A set screw was put in each arm 
to supplement a fair drive fit. It 
was not possible to have them drive 
hard enough to hold without the 
set screw because of their having 
to be adjusted to fit the true crank 
whenin thelathe. All being ready, 
the false centres were driven on the 
shaft, which was put between 
centres and the rest brought up 
till a stiff tool placed therein, 
would just have a bearing under 
the crank. Asmooth, true casting 
was then put on the lathe bed, and 
a surface gauge placed on casting. 
The curved end of the scriber was 
brought to touch the top of the 
shaft, and the tool adjusted till it 
would hold the crank at the same 
height. The side of the crank was 
level when in this position, and as 
the wrist pin was to be of the same 
diameter as the shaft, the centres 
of shaft and wrist would also be 
level. By means of a mark previous- 
ly made on the lathe, the straight 
arm of the surface gauge was 
brought exactly to the height of 
the lathe centre, and tried to see if 
it would go into one of the centres 
on the false arm of crank. If not, 
the false crank had to be adjusted 
till the scriber would go into the 
centre. Then that one was tighten- 
ed up hard and fast. 

The casting on the lathe belt was 
then moved along and the other 
false crank adjusted as the first one 
was. A very accurate and easily 
made adjustment is made by adjust- 
ing the tool on top of the crank 
instead of underneath it, and then 
screwing up the tail-spindle so that 
the crank will be held for turning. 
Then, with a little bit of a jaw 
screw, or a bolt working in a long 
nut, the false cranks may be set by 
first making sure that they are too 
low, and raising them with the 
screw already described. There 
must be a final testing of each false 


crank to see that they are right, 
then with the set-screws up tight, 
and light chips taken on the work, 
a very true crank should be made 
in a comparatively short time. It 
does not pay to try to turn the ends 
of the crank with a tool, and hand 
motion of the shaft back and fourth. 
At least it does not pay when there 
are several of them to be done. It 
is cheaper to rig up a mill in the 
lathe (unless, as there should be, 
there is a milling machine in the 
shop,) by putting a short, stout 
arbor on the slde-rest, and belting 
to an overhead counter. Then the 
milling cutter can be adjusted to 
the right place and depth, and the 
shaft revolved by hand, a lever 
being clamped on it for that pur- 
pose. <A very good milling job can 
be done in this manner, and by 
doing a part of the work on each 
centre, the two ends of the crank 
can be done, leaving only a pair of 
tangets to be planed or milled up 
to finish the job. 


>_< ———__—_ 


Turning a Shaft. 


There are three reasons why it is 
best to turn as little as possible off 
the outside of wrought iron or steel 
shafts. One is that it costs more 
to take a deep cut than to take a 
slight one; and a second is that the 
more you take off the greater you 
waste; and the third, of which very 
few take special notice, is that the 
further from the outside you go the 
poorer the material; this being true 
both of castings and of forgings or 
of rolled articles. Turning down 
shafting is only to make up for 
imperfections in surface or in diame- 
ter. If shafts could be rolled per- 
fectly true in surface and in section, 
there would not only be no _ neces- 
sity for turning them down, but 
there would be an actual loss in 
doing so; it would be paying money 
and taking time, to lessen the value 
of the article. But where shafting 
has to be turned down, one thing 
should be done; that is, start with 
a sharp tool and with a good enough 
tool to be able to take the full 
length of the cut without any per- 
ceptible wear of the tool; for every 
1-100 of an inch that the tool wears 
in length, makes the shaft 1-50 of 
an inch greater in diameter; and 
there is no earthly use in having 
even a six inch shaft 1-50 of an inch 
larger at one end than at the other. 
Another advantage in having the 
tool sharp is that the sharper it is, 
other things being equal, the more 
likely it is to keep on cutting in- 
stead of starting to dig in. A 
sharp tool will trim off the edge of 
a seam or skim off the edges of a 
soft place, where a dull one will 
refuse to do it and will go fighting 
for a place to dig in and sulk. 
That is one of the several reasons 
why emery and corundum wheels 
do better work in making calender 
rolls and milling rolls than the best 
turning tools in the best of lathes 
can do, with the best of workmen; 
and this is one reason why in order- 
ing a steam engine you should be 
particular to specify that the crank 
pins should be ground after turn- 
ing.—Robert Grinshaw in ‘Dix 
ie.” 

——_—___—_.~—_ 
New Wagner Buffet Sleeping Cars. 

Will hereafter be run on the Nick- 
el Plate trains Nos. 1 and 2 be- 
tween Buffalo and Chicago, 


S 


STRUCTURE OF THE STEAM-ENGINE.—Ill. 


BY PROF. R. H. THURSTON. 


The Greene Steam-Engine, 
(Fig. 38), has four valves as in the 
Corliss. The cut-off gear consists 
of a bar, A, moved to the steam- 
eccentric in a direction parallel 
with the centre line of the cylinder 
and nearly coincident as to line with 
the piston. On this bar are tap- 
pets, C C, supported by springs 
and adjustable in height by the 
governor. These tappets engage 
the arms, B B, on the ends of rock- 
shafts, E E, which move the steam- 
valves and remain in contact with 
them a longer or shorter time, and 
holding the .valve open during a 
greater or less .part of the piston- 
stroke, as the governor permits 
the tappets to rise with diminishing 





Fie. 38.—GREENE ENGINE VALVE. 


engine-speed, or forces them down 
as speed increases. The exhaust- 
valves are moved by an independdnt 
eccentric-rod, which is itself moved 
by an eccentric-set, as is usnal 
with the Corliss and with other 
engines gnerally, at right angles 
with the crank. This engine in 
consequence of the independence of 
the steam-eccentric, .and of the con- 
temporary movement of steam 
valve-motion and steam-piston, is 
capable of cutting off at any point 
from beginning to nearly the end 
of the stroke. The usual arrange- 
ment, by which steam and exhaust 
valves are moved by the same eccen- 
tric, only permits expansion with 
the range from the beginning to 
half-stroke. In the Corliss engine 
the latter construction is retained, 
with the object, in part, of secur- 
ing a means of closing the valve by 
a ‘‘positive motion,’ should, by 
any accident, the closing not be 
effected by the weight or spring 
usually relied upon. 

There are other engines belong- 
ing to the class here considered— 
engines having a detachable cut-off 
valve closed independently of the 
motion of the valve-gear, —of which 
space will not permit description. 
Among these are the Wright engine, 
constructed by one of the oldest 
and best known designers in the 
United States; the Brown engine, 
a machine which has been exten- 
sively adopted for driving mills in 
New England, and is famous for. the 
excellence of its workmanship and 
finish, as well as for its durability 
and efficiency ; the Fitchburg engine, 
and others. 


SCIENTIFIC MACHINIST. 


An ingeniously arranged engine 
of the class considered in this divi- 
sion of the subject, the Wheelock 
engine, is seen in the accompany- 
ing engraving. 

The steam-chest is placed below 
the cylinder, and the steam and 
exhaust-valves are set side by side, 
the latter serving both as induction 
and eduction valve, and having the 
same action, nearly, as the common 
three-ported slide-valve; while the 
function of the former is principally 
that of a cut-off valve. The latter, 
or main valve, is set nearest the 
end of the cylinder, and the exhaust 
steam is thus permitted to escape 
directly, and promptly from the en- 
gine. The valve and seat are inde- 
pendent, and coned slightly, and 
may be adjusted to take up wear, 
or to relieve pressure on the seats. 


These valves are carried on steel 
trunnions, and with hardened sur- 
faces of contact are but little sub- 
ject to wear. The steam or cut-off 
valve is set farther away from the 
cylinder than in the standard 
arrangements of Corliss and other 
builders of that class of engines, 
and this enables the maker of this 
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Fie. 41.—‘‘Tandem”’ 


engine to secure a single port with 
reduced clearance and less liability 
to leakage, should the expansion- 
valve leak. In the later engines of 
this class a gridiron valve is used 
in a Shell of the same general form. 
In this engine—and it should be 
the case in every engine in which the 
regulator is driven by belt—the 
connection from shaft to governor 
is so made that the breaking of the 


belt permits an automatic closing 


of the valve and the stopping of the 
engine. The regularity of motion 
of the class of engines described in 
this section may be inferred from 
the fact stated in regard to the 
engine here studied, that it has 
been known to vary but a half- 
revolution per minute when five 
sixths of the load was thrown off. 

Simple and Compound Stationary 
Engines are both in common use as 
mill-engines; and all the familiar 
classes of engines are constructed 
in both forms. Until recently the 
mill-engine has been very generally 
a single-cylinder engine, or a pair 
of simple engines coupled with 
cranks at right-angles where great 
power was demanded, but the Cor- 
liss and other mill-engines are now 
often ‘‘compounded,”’ and it is not 





the high-pressure cylinder exhausts | 
and from which the low-pressure 
cylinder takes its supply without | 
seriously affecting the working of 
the fluid. 

Nearly all the engines to be de- 
scribed are thus built ‘‘compound,” 
and some are ‘‘triple expansion.” 

The Stationary Multiple-cylinder 
Engine is rarely given the same form 
as the marine engine. The neces- 
sity of having a pair of cranks, and — 
the objection to the employment of 
the fly-wheel, do not here exist; nor 
does either the volume or the weight 
of the machine become so vitally 
important a matter as at sea. The 
design adopted is, for these reasons, 
one which will be of minimum first 
cost, irrespective of these consider- 
ations. 

The ‘‘Tandem” Engine is perhaps 





Fie. 40.—THE WHEELOCK ENGINE. 


unusual to compound compara- 
tively small high-speed engines. 
In such cases the elements of the 
combination are commonly similar 
in design to the simple form of the 
same engine. The combination is 


often made by constructing a ‘‘tan- 
dem” engine, in which the cylinders 
are placed in the same line, end to 


COMPOUND ENGINE. 


(Scale 


end, and often with their pistons 
on the same rod. In other cases, 
the engines are set side by side, 
actually constituting each a com- 
plete engine, with their cranks set 
at right-angles for a two-cylinder 
compound, or at angles of 120 
degrees for a ‘‘triple-expansion,”’ 
engine, and with a common frame. 
In such cases, an intermediate 
‘receiver’ is introduced into which 


the most common form of stationary 
compound engine. In this type, as 
shown in the accompanying illustra- 
tion, the two cylinders are set in 
line, have a common piston-rod, 
and drive the same crank. The 
high-pressure cylinder is commonly 
placed behind the low-pressure, and 
the latter is directly attached to 





1-24.) 


the frame of the engine. The ex- 
haust of the smaller cylinder is 
carried in any convenient manner 
to the large engine; but the more 
direct and the larger the conduits 
employed, the better. In some 
cases, the two cylinders are set 
directly in contact. This plan in- 
volves a difficulty, usually, in pack- 
ing the rod between them, but it 
has the advantage of great com- 
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yactness. The Compound Corliss En- 
zine was first introduced by other 
nuilders; but no one was more suc- 
essful in the economical working 
f the machine than was its great 
wiginator, the late George H. Cor- 
iss. The usual method of com- 
jounding this engine for stationary 
nurposes is that known as the ‘‘tan- 
em” system, in which the high- 
wressure cylinder is set behind the 
ow-pressure, both pistons baving 
;common rod and driving a com- 
non set of reciprocating parts and 
iaving valve-gearing actuated by 
he same eccentric and rod. The 
lan is simple, inexpensive, con- 
‘enient, and compact, and is found 
obe very satisfactory in opera- 


ranged that the governor operates 
on the one cylinder only, leaving 
the ratio of expansion of the other 
to be determined by the measure 
of expansion in the first. 

Another not uncommon system 
of compounding this engine, especi- 
ally for large powers, is oftener 
practised in Europe than in the 
United States. This is coupling of 
two engines, side by side, as in 
common marine practice; while 


another method sometimes adopted 
is the adaptation of two independent 
engines of properly-adjusted sizes 
to act, the one as the high, the 
other as the low-pressure engine of 
acompound system. These engines 
are occasionally set at some dis- 


CORROSION. 





Corrision is responsible for a 
large class of the defects that we 
meet with in the inspection of 
boilers. It causes rapid deteriora- 
tion, and is especially dangerous 
because it is often unsuspected, 
even in bad cases. When the action 
is internal it may be due to impuri- 
ties in the water, but it is more fre- 
quently caused by allowing the 
boiler to stand idle for considerable 
‘engths of time, with water in it, 
ready to start up; and it is particu- 
larly noticeable in boilers used for 
heating purposes, ‘for these are fre- 
quently left all summer with water 
standing in them. If the boiler 


In previous issues we have given 
illustrations of the pitting and cor- 
roding action of water, and in the 
present issue we present an engrav- 
ing showing the effects of corrosive 
action of a different kind, arising 
from a different cause. It is fre- 
quently met with in the inspection 
of the fire-boxes of internally-fired 
boilers. The space between the 
fire-box and the grate bars, in these 
boilers, becomes filled with ashes, 
which are often allowed to get 
damp and attach themselves to the 
plate, or to pack themselves tightly 
in between the plate and the bars. 
Then if there is the slightest leak- 
age or dampness these ashes begin 
at once to corrode everything in 





tion, the economy attained by it 
being about as high as that of any 
other arrangement yet devised. 

This method is illustrated by Fig. 
11, which exhibits a form of the 
gine designed by Mr. Edwin Rey- 
iolds. It is readily seen that it 
rould probably be impossible to 
ind a better method of combining 
naximum efficiency with minimum 
st of construction than this, or to 
nake a more compact disposition of 
yarts. It is mecessarily of consi- 
lerable length; but in other direc- 
jons has no greater dimensions 
than the single engine of the simple 
ype. 

The performance of this type of 
mgine has been most excellent. 
For example, the engines of the 
Nourse steam-mill, as constructed 
9y Mr. Corliss, were found to 
jemand no more than 1.62 pounds 
f good fuel per horse-power and 
ver hour. The same engine as a 
simple engine, the high-pressure 
*ylinder disconnected, if epual to 
the best of its class, under similar 
onditions of operation, would prob- 
bly not require less than two 
pounds; which may be taken as 
about the limit of economical work- 
ing for that type of engine, with a 
zood condenser and dry steam. 

One disadvantage of this type of 
ngine—the ‘‘tandem’—is the 
length of passage between the ex- 
haust-port of the high-pressure and 
the induction-passage of the low- 
pressure cylinder when the former 
is taking steam in the backward 
stroke; but this is partly compen- 
sated, at least, by the very short 
passage obtainable for the opposite 
movement. The valve-gearing is 
commonly the same on_ both 
cylinders; but it is often so ar- 
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tance apart, when the local condi- 
tions make that a more convenient 
disposition. The efficiencies of 
these several types of compound 
Corliss engines are substantially 
the same. They are all subject to 
about one half the internal wastes 
of the simple engine of similar 
dimensions, to about the external 
wastes of heat, and have a trifle 
more friction. On the whole, they 
will ordinarily give an increased 
economy amounting to about twenty 


per cent of the heat and fuel con-_ 


sumption of the simple engine. 

In some cases the arrangement 
of a pair of complete engines, of 
properly selected sizes, in such 
manner that either the exhaust of 
one may be used in the other, or 
steam may be taken direct from the 
boiler to either, is found advan- 
tageous. | 
manded, or when one is disabled, 


the available engine may then be. 


used alone. Economy has been at- 


tained by this plan, even when the | 


two engines are placed at consider- 


able distances apart, the precaution | 


being taken to carefully guard 
against loss of heat between them. 


The ‘‘Cross-tompound” type of 
Corliss engine is illustrated by the 


accompanying sketch of a pair de- 
signed by Mr. Reynolds and built 
by Allis & Co. for the Namquit 
Mills. The cranks are set at right- 
angles, and the receiver is placed be 
neath the floor. This is a less com- 
mon variety than the ‘‘tandem” 
form; but is still often adopted. 
(To be continued.) 


THE machinery trade of the 
country is good. No presidential 
year has been equal to it. This 
augurs an extraordinary activity 
during the two closing months of 92 
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“When less power is de- 





ENGINE. 


is kept lukewarm, as, for in- 
stance, when it is fired up only 
once or twice a week, the action is 
usually more rapid than when it is 
constantly cold; but in any case, 
pitting and corrosion are more de- 
tructive in boilers that are com- 
paratively idle than in those that are 
in constant use. This fact has not 
escaped the attention of the chief 


contact with them, and in a short 
time the boiler becomes unsafe. 
The piece shown in the cut was 
taken from a furnace about two 
years old and fully one-quarter of 
an inch thick. It was taken out 
just against and above grate bars, 
and in places it was only 1-32 to 
1-16 of an inch thick. This same 
state of things extended entirely 
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engineers of the fire departments, 
who now almost universally put in 
auxiliary boilers in connection with 
those on the engines, in order to 
keep up a proper circulation and 
maintain a steam pressure. Many 
persons suppose that this arrange- 
ment is designed to ensure having 
steam up in case of fire; but while 
this is certainly one great advan- 
tage of the plan, the increased dura- 
bility of the boiler is an equally 
important one. 


ACCUMULATED 


ASHES. 


around the fire-box. 

The rapidity of the action in cases 
of this kind is caused partly by the 
character of the ash, and partly by 
the closeness with which it clings 
to the plates. The engineer is 
easily deceived as to the real state 
of things if he allows these incrusta- 
tions to collect, for there is no evi- 
dence of corrosive action until the 
plate is destroyed, unless the coat- 
ing is removed. No furnace should 
ever be allowed to get into such a 
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condition. The accumulations 
should be removed every day by 
passing the cleaning hook between 
the grate and the plates of the 
water leg. Itis good practice, also, 
to remove the grate and thoroughly 
clean the adjacent plates once in 
six months, painting them, after 
cleaning, with red lead and oil. 
This will check the corrosion in all 
cases, and unless leakage occurs it 
will stop it entirely.—Locomotive 
——— i — 


STEAM PUMPS—VI. 





BY J. C. SMITH, M. E. 


As there is no moving mass of 
metal, such as a fly-wheel, to store 
energy in the beginning of the 
stroke of the pump, and converting 
it into work at the end, the pres- 
sure of steam against the piston 
must be a constant one throughout 
its entire movement; that is, steam 
can be used expansively on a duplex 
pump. This defect makes the 
machine 3 wasteful one, as steam is 
exhausted at the end of the stroke 
into the atmosphere at boiler pres- 
sure. 

In order to obtain a_ higher 


are driven by the ordinary duplex 
motion, and that the valve stems 
are carried through both valve 
chests in order to drive both valves 
by the same stem. 

The action of the pump is as fol- 
lows: 


Steam from the boiler enters the 
high pressure valve chest through 
the pipe d and its action on the 
piston a is controlled by the en- 
closed valve and allowed to pass 
through the live steam port at the 
left and forcing the piston a to the 
right. The exhaust steam in the 
opposite end of the cylinder passes 
through the exhaust port into the 
exhaust at e;it is then conducted 
by means of fhe high pressure ex- 
haust pipe f into the low pressure 
valve chest passing through the 
port on the low pressure cylinder 
as shown in -the cut, and acting 
against the left hand face of the 
piston b, and thus assisting the 
steam acting on the high pressure 
piston ain moving the water piston 
c to the right. 

The steam in the low pressure 
cylinder on the opposite of the 
piston b passes out through the ex- 





economy, pumps of the larger 
sizes are compounded; that is, they 
are fitted with larger cylinders called 
low pressure cylinders, into which 
steam exhausted from the high pres- 
sure or smaller cylinder acts upon 
the low pressure piston; and, in this 
way, work is done by the high pres- 
sure exhaust steam in allowing it to 
expand against a larger piston, and 
thus making it more economical 
than a duplex pump performing the 
same work. The principle of com- 
pounding was invented by Horn- 
blower in the latter part of the last 
century, and has been brought to a 
high degree of perfection by engi- 
neers of the present time, by em- 
ploying a high boiter pressure in 
contrast to that pressure used in 
earlier times, and increasing the 
number of cylinders to three and 
four, thus carrying a higher initial 
pressure and increasing the number 
of expansions of the steam. Al- 
though these improvements apply 
to the steam engine, they are ap- 
plied to the direct acting pump as 
well, some of which have been built 
triple-expansion. 

The accompanying cut is a longi- 
tudinal section of a compound 
duplex pump in which a is the high 
pressure cylinder, and b the low 
pressure cylinder, both placed tan- 
dem with regard to relative position ; 
both high and low pressure pistons 
are secured to the same piston rod 
to which the water piston c is 
fastened. 

It will be seen from the cut, that 
both high and low pressure valves 


haust port as shown, into the at- 
mosphere or led to the condenser 
where it is converted into water. 

These two methods of disposing 
of the exhaust give rise to the two 
classes of pumps which are called 
‘‘compound non-condensing” and 
‘compound condensing.” The latter 
class is more economical than the 
former, for, by the condensation of 
the exhaust steam, a vacuum is 
formed on the exhaust side of the 
low pressure piston and therefore 
removes the back pressure, and in- 
creases the efficiency of the pump. 

The use of either of the two 
classes depend to a great extent 
upon that which is more abundant 
in the locality, coal or water, for 
what is saved in coal by the use of 
the compound condensing engine 
must be sacrificed to a certain ex- 
tent by the use of water in keeping 
the condenser cool. 

It will be seen that there is an 
expansion of steam in its passage 
from high pressure to low pressure 
cylinders, first, in filling the high 
pressure exhaust pipe F and low 
pressure valve chest, and, second, 
since the area of the low pressure 
piston is much greater than that of 
the high pressure piston, that, as 
the pistons move on in their stroke 
the space occupied by the enclosed 
exhaust steam becomes greater and 
therefore the pressure falls gradual- 
ly through the stroke until the end 
is reached, when by the reversing 
of the low pressure slide valve it is 
led to the condenser. 

In proportioning the relative 


areas of high and low pressure it 
has been a question to decide what 
is the most economical expansion, 
and a relative proportion in area of 
about three to one is generally 
used. 

The relative position of the steam 
cylinders is something of much im- 
portance in the design of a pump 
and for pumps of smaller dimen- 
sions that arrangement as shown in 
the cut is generally used, as it is 
much cheaper; but, in pumps of 
larger capacity, the high pressure 
cylinder is set between the low pres- 
sure and water cylinders, and rests 
upon a base of its own. , 

By arrangement of this kind it 
will be seen that access is obtained 
to both cylinders to adjust the pack- 
ing of the pistons without disturb- 
ing the main parts of the engine 
which is not the case with the 
engine shown in the cut. 

Care should be taken that there 
is nO communication between the 
right and left hand high pressure 
exhaust pipes f. Often, in being 
cast as twin pipes, blow holes occur 
in the separating partition, and 
thus leaving communication between 
the cylinders of both sides of the 
pump. 

The reason of this is obvious, for, 
assuming the right hand side of the 
pump to be moving until it has 
thrown the valve of the left hand 
side, the steam to be exhausted in 
the left hand high pressure cylinder 
has to fill not only the low pressure 
valve chest and cylinder but owing 
to blow holes in the separating 
wall of the high pressure exhaust 
pipe it has to fill the low pressure 
cylinder on the opposite side also; 
and, as this last piston has almost 
completed its stroke, this new in- 
flux of steam has to fill a large 
space before its pressure is material- 
ly increased. 

This defect is very readily detect- 
ed by placing the indicator on either 
low pressure cylinder and is shown 
by the sudden increase of pressure 
on the expansion line caused by the 
inflow of this new body of steam. 

Very often these compound pumps 
are used for the double purpose of 
water supply and fire pumps. In 
this case communication is made be- 
tween the pipe d and the high pres- 
sure exhaust pipes f with a valve 
to control the inlet of steam from 
the pipe d to the pipes f. 

The object is to use steam at 
high pressure on both pistons f and 
b thus increasing the power of the 
pump and, consequently, the pres- 
sure on the water piston, a change 
which is of advantage in case of fire. 
In its ordinary duty these valves 
are closed and it performs its work 
as acompound duplex. If the pump 
is used condensing, provision must 
be made to turn the exhaust of the 
low pressure cylinder into the at- 
mosphere, for, when used as a fire 
pump, the condensing apparatus 
would be unable to condense the in- 
creased volume of steam. 

It will be noticed that both of the 
steam cylinders are double ported, 
the outer pair being used as steam 
ports while the inner pair is used as 
exhaust ports, for reasons explained 
in a previous article; the steam 
ports are filled with regulating 
valves to govern the length of the 
stroke as before explained. In large 
engines rolling valves driven by the 
engine are substituted, for the hand 
wheel, and have the advantage of 
being automatic. When the work 


of moving the steam slide valves is 
excessive, they are balanced by 
some contrivance in the chest to re- 
move the pressure from the back 
of the valve, and reducing the co. 
efficient of friction between valve 
and seat and permitting it to be 
moved more readily. In the matter 
of condensation of the exhaust there 
are three systems: the connected 
condenser, the independent and a 
surface condenser which is placed 
in the discharge main, the exhaust 
steam is brought in contact with 
the condensing tubes of the con- 
denser, while a small air pump 
carries away the condensed steam. 

This system has the advantage of 
requiring the handling of but little 
extra water for condensation of ex- 
haust steam, while the water in the 
main is but slightly warmed. It is 
also constructed in such a manner 
that repairs can be made upon the 
tubes, such as putting in new ones 
or calking leaky ones without dis- 
turbing the flow of water through 
the main. 

Tbe connected and independent 
condensers are principally used in. 
connection with compound condens- 
ing pumping engines, the indepen- 
dent condenser being used with the 
smaller engines; more will be said 
about condensation and its principles 
in our next. | 
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When taking a deep cut in the 
lathe where it was necessary to. 
work with the tool run out several 
inches beyond the tool-post, a me- 
chanic found that the tool chattered 
and sprung so badly that it was im- 
possible to do good work. As the 
job had to be done in that, and no 
other manner, he began to look 
around for some means of keeping 
the tool stiff. Finally he hit upon 
placing a rod of steel under the 
tool and letting the lever end of the 
rod rest on the carriage as far down 
as it was possible to locate it. In 
this position, the rod acted as a 
brace to the tool which was kept 
stiff enough to do the work in good 
shape. But the rod gave trouble 
by ocassionally slipping out, and 
this was cured by drilling a shallow 
hole in the lower part of the car- 
riage, just deep enough to keep the 
end of the tool from slipping, and 
then making another hole in the un- 
der side of the tool. The top end of 
the tool was pointed and made to 
fit into this hole. As a further im- 
provement, the rod was made ad- 
justable in length and was found to 
be a very desirable addition to the 
stock of lathe tools. 


LIME AS A FLUX. 


The value of lime as a flux for use 
in welding steel is not appreciated 
by mechanics in general, and _ per- 
haps it is not known to many. It 
is well known that borax is a flux to 
so many of the metals that it has 
become known as almost a_ univer- 
sal flux, but there are some metals 
—a very few—which do not work 
with borax. The chief office filled 
by a flux is to form a coating over 
the metal which will exclude the 
air, thus keeping away the corro- 
sive oxygen, and aan: the 
metal to be heated above the point 
at which it would burn if exposed to 
the atmosphere. 

Sand forms a flux for iron, but is 
not worth a ‘‘continental” for steel. 
The reason is that the silicon which 
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does the business requires so high a 
heat to become melted, that the 
steel is burned before the flux gets 
in its work. Another failure is be- 
cause the silicon does not flow over 
the steel as well as over iron, 
owing no doubt to the chemical dif- 
ference of composition between the 
two metals. This seems to be 
proved by the fact that sand con- 
taining a considerable amount of 
aluminum (clay) will answer passa- 
bly well as a flux for steel. It is 

sible in a limestone country like 
the South, to always be able to pro- 
cure at will a good flux, for the com- 
mon lime rock, pulverized, will do 
the business very well. It may 
either be used pulverized in its 
natural state, or it may be put in 
the fire and burned into quick-lime 
before being pulverized. In either 
case it works well, but a little bet- 
ter in the form of quick-lime. 


A NOVEL BLAST LAMP. 


When a man wants something 
better than the Bunsen burner, and 
larger than the blow pipe flame, he 
can rig up a lamp that will melt 
quite large pieces of brass wire, or 
even iron. The concern is also 
especially applicable where gas is 
not tobe had for use in Bunsen 
burners. The rig consists of a large 
alcohol lamp, above which is mount- 
ed a small copper or wrought-iron 
boiler, spherical, and from two in- 
ches in diameter upwards, accord- 
ing to the size of the lamp and the 
work to be done. The boiler must 
be fitted with a screw-plug for fill- 
ing, also with a little safety valve, 
otherwise accident may occur from 
an over pressure in the boiler. The 
boiler is filled half full of alchol, al- 
though benzine, naptha, or even 
kerosene oil may be used. From 
the top of the ball a pipe leads down 
to the burner, and terminates there 
in exactly the same manner that a 
blow-pipe tube would terminate. 
In using steam consisting of the 
vapor of alcohol, or the oil used, is 
generated in the boiler, often under 
considerable pressure and being 
carried to the flame of the lamp, 
not only is the function of the ordi- 
nary blow-pipe flame performed in 
an improved manner, owing to the 
steady and high pressure at which 
the blast is delivered, but the blast 
itself is of an inflammable gas which 
has also been heated to the igniting 
point. The rig forms a very desir- 
able addition to the kit of a jobbing 
mechanic, and is independent of the 
city gas service. By surrounding 
the object to be operated upon with 
charcoal, and then allowing the 
blast to play upon it, a degree of 
heat is reached which is suprising, 
to say the least, to a man who has 
never seen the thing work. 


HOW TO REGULATE SPEED. 


Aman who had to cut a screw 
thread on a cone, found out some 
things that he had never dreamed 
of before. He found that when the 
work was set over in the lathe, that 
is, when driven by a dog, the speed 
of the work was different from the 
Speed of the lathe. That at two 
points in the revolution, diametri- 
cally opposite each other, the speed 
of the work would be faster than 
the speed of the lathe spindle, and 
that at two other points, the speed 
of the work would fall behind that 
of the lathe. This was when the 
work was driven by two studs loca- 
ted opposite each other. The 
machinist, to satisfy himself, re- 


moved one of the studs and found 
that one of the slow and one of the 
fast places had disappeared, but 
that the irregularity in the speed 
at the maximum and minimum 
points was now twice as great as 
before. 

This circumstance afforded the 
clue which enabled him to arrange 


a drive that would give aregular 


speed to the work. He reasoned 
that if two driving points would re- 
duce the amount of the record one- 
half, that putting in many more 
driving points would bring the er- 
ror down so small that it would be 
inappreciable. Following out this 
line of reasoning, he put on a pair 
of bevel gears to drive the work, 
which increased many times, the 
driving points, when  com- 
pared with the one or _ two 
supplied by thestuds. It may not 
be generally know to mechanics, 
but two beveled gears of the same 
kind, and exactly alike, will help a 
man out of a bad scrape when it is 
necessary to drive two shafts at an 
angle other than ninety degrees. 

For heavy work, it is necessary 
that the gears be selected so as to 
mesh along the whole length of the 
pitch line, but for cases like the 
driving of work in the lathe, the 
corner of one face of the gear will 
carry power enough to do all the 
work. In applying power to water 
wheel governors, it is often found 
a puzzling job to make connection 
with the wheel shaft owing to the 
angle at which connection can best 
be made to avoid timbers and bridge- 
trees. In these situations, a pair 
of bevel gears, both alike, but 
selected so that the proper angle 
will be filled, will form the best pos- 
sible, and cheapest way getting 
over .the difficulty mentioned.— 
[The Tradesman. 
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In the carrying out of the re- 
cently proposed plan for utilizing 
smoke, a practical illustration of its 
value is cited in the fact that sev- 
eral Scotch iron works are receiving 
an annual rental from a certain gas 
company for the privilege of collect 
ing the smoke and gases from their 
blast furnaces. The smoke and 
gases are passed through several 
miles of wrought iron tubing, di- 
minishing in size from 6 feet down 
to 18 inches, and, as the gases cool, 
there is deposited a considerable 
yield of oil. At one of the smallest 
of these installations—a Glasgow 
plant—there are pumped and col- 
lected about 60,000,000 cubic fect 
of furnace gas per day, and on an 
average some 25,000 gallons of fur- 
nace oil are recovered weekly, using 
the residual gases, consisting chiefly 
of carbon monoxide, as fuel for dis- 
tilling and other purposes, while a 
considerable yield of sulphate of 
ammonia is obtained. In a small 
way asmall percentage of the Brit- 
ish coke ovens are fitted with con- 
densing gear and produce a con- 
siderable yield of oil, for which, 
however, in its crude state, there is 
but a limited market, the chief use 
being for lucigen and other lamps 
of the same description; also for 
treating timber for railway sleep- 
ers. 

——_____..________—. 
New Service. 


If you are going either East or 
West try the New Train Service on 
the Nickel Plate. Elegant Wag- 
ner Buffet Sleeping Cars. 


HINTS TO ENGINEERS.—Xill. 
BY EDWIN WOODWARD. 

Before commencing to tram an 
engine all the joints, straps, slides, 
journal-caps, and all adjustable 
parts should be a snug fit. It is 
hardly necessary to say that the 
engine should be in good running 
order or the valve properly set, as 
the tramming would be of no value 
if it were not so. But with these 
conditions and cautionary measures, 


care should be taken to give the 


piston equal clearance at both cyl- 
inder heads. This is best done by 
taking down the connecting rod, 
and shoving the piston back till it 
strikes the cylinder head, as fig. 11 
indicates. Then draw a line upon 
the cross head and guide bar as in- 
dicated at A. Then by means of 
the cross-head draw the piston for- 
ward till it assumes its dotted posi- 
tion, and the piston strikes the for- 
ward head, then a mark on the guide 
at A‘ in line with the mark previ- 
ously made on the cross-head will 
show the extreme length of the cyl- 
inder, and show when the piston is 
reaching the danger line. But if 
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the cross-head is provided with shoes 
or gibs to make adjustments for 
wear the trams as shown at B and 
B‘ may be substituted for the lines 
with equal precision if not so con- 
venient. By putting up the con- 
necting rod now the clearance at 
either end may be seen—the dis- 
tance the mark on the cross-head is 
from the mark on the guide bar 
giving it. If not equal it is usu- 
ally became the connecting rod has 
become short by taking up the wear 
in the brasses, and it may be cor- 
rected by putting liners of sheet 
metal between .them and the stub 
end, until it is the same at both 
ends. In many engines the piston 
rod screws into the cross-head and 
the adjustment for clearance may 
be made through that medium be- 
fore tramming, but it is obvious 
that other adjustments must be had. 

In tramming, it is customary to 
place the engine near the center for 
the reason that the valve there is 
traveling fastest and any slack in 
any of its joints is less liable to 
cause trouble than if it had been 
trammed while the eccentric was go- 
ing over its center. As the work 
can be done as well in every partic- 
ular and in some cases with de- 
cided advantages it is preferable to 
place the engine on the center to 
perform the operation. The tram 
should be made of a steel rod with 





both ends sharpened and bent down- 
ward as fig. 12 shows, with the 
points not closer together than the — 
length of the stroke. Select a point 
on the bed of the engine, between 
the valve -and connecting rod and 
mark with a center punch the point 
A, fig. 13, in such a place that the 
tram will reach B on the crank disc 
and C on the eccentric—marking 
both places with the punch as A. 
This locates the dead center and also 
the position of the eccentric, and 
are thus easily found should occa- 
sion ever require it. 

Then proceed with the tramming, 
by marking the valve rod as at D, 
and also the piston rod as at E. 
Sometimes it is impossible to tram 
an engine throughout from a single 
point as at A, but if the length of 
the tram can be so arranged as to 
make this possible, it will often save 
a confusing mass of pricks, but 
when two or more base points must 
be located, it is essential that they 
be made on an immovable part. 

All engines are not provided with 
a disc as fig. 13, but many 
are provided with the crank, 
fig. 14, or the center crank. The 


tram B, fig. 13, on these styles is 
not available to mark the center, 
but the tram should be placed at 
about right angles as H, fig. 14, 
shows,—all should be set in line 
with the quickest moving. Two 
prick marks on the fly wheel the 
length of the tram F, fig. 12, will 
permanently fix the length of the 
tram, and should it become bent, or 
lost, its original length may be re- 
stored without trouble or delay. 
This method of marking of course 
cannot fix the place of the valve, 
should it slip or become by wear out 
of place within the steam chest. By 
removing the steam chest cover, 
the position of the valve may also be 
marked with the same tram, taking 
a point on the valve rod as a base. 
Should the valve become displaced, 
not having been marked in the 
chest, the advantage of tramming 
the engine while on the center would 
then be apparent, the engine then 
being in the right place to re-set 
the valve. All engines are suscep- 
tible to this system of marking, al- 
though the various automatic and 
Corliss valve gears require @ more 
extended operation. The point to 
be observed is to tram from some 
fixed part, preferably the engine 
bed, and as before stated, have the 
tram in, or nearly in line of path of 
the most rapid movement of the 
part trammed. 
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ERRORS IN THE DESIGN OF PULLEYS AND 
SHAFTI 


BY ALLEN N. LUKENS. 


In the following paper I propose 
to notice some of the causes of waste 
in power transmission by pulleys 
and leather belting, leaving the 
amount of loss to be determined in 
each special case. A line of shaft- 
ing is subjected to two strains, viz., 
a transverse strain, due to the vari- 
ous forces applied perpendicularly 
to it between the points of support, 
and the torsional strain, due to the 
forces turning the Shaft by means 
of the driving-pulley. The trans- 
verse strain, due to the weight of 
the shaft itself and the pulleys it 
carries, is increased by the tension 
of a belt running downward from 
the shaft and decreased by that of a 
belt running upward. The result- 
ant transverse strain, due to a com- 
bination of the foregoing with those 
due to horizontal or inclined belts, 
is to be found by the parallelogram 
of forces. 

It will be seen at a glance that 
the less transverse strain there 
is the easier our shaft willturn. To 
keep the flexure of the shaft down 
to the minimum it is best to have 
the hangers so spaced that they will 
come as near as possible to the pul- 
leys, especially the larger ones; and 
for the same reason, belts pulling 
off opposite sides of a shaft should 
be as near as possible to each other. 
Main driving-pulleys should always 
have a hanger on each side. This 
practically prevents all flexure of 
the shaft—a flexure which, when 
considerable, very quickly tells on 
the life of a plant. I have no ac- 
curate figures at hand as to the cost 
of loss of power from this cause, 
but perhaps some of the members 
can recall something on the sub- 
ject and present it in the way of 
discussion. The torsional or twist- 
ing strain on a shaft is greatest 
near the main driver, and decreases 
as power is taken off the shaft, be- 
coming zero (except for friction at 
the bearing) at the end of the shaft. 
When the shaft is very long and 
light, the torsional strain is apt to 
produce a very undesirable jerky 
motion at its extreme end. This 
can be reduced by placing the main 
driver in the center of the line, thus 
reducing the strain upon the shafts. 
This arrangement allows the use of 
lighter shafts with a reduction in 
the first cost. All possible care 
should be taken to have the _bear- 
ings rigid, so that they shall hold 
the shaft firmly in place. At the 
same time they must not bind the 
shaft. 

In a small mill in one of our 
Southern States, where I was at one 
time engaged, there was a very 
marked and expensive case of too 
tight bearings. On taking charge 
I found that while the boilers were 
doing exceptionally well, and while 
the indicator showed the engine to 
be working to perfection and de- 
veloping nearly 125 horse power, 
there was always a scarcity of 
steam. I at once ordered an exam- 
ination, with the result that all the 
bearings in the place, from the head 
of the main shaft to the smallest 
journal on the ore concentrator, 
were found to beso hot that water 
would boil when thrown on them. 
After going over these, putting in 
liners, repouring ect., where neces- 
sary, until everything worked 
smoothly, the engine was found to 


be exerting only 115 horse power, 
showing an enormous, almost pre- 
posterous loss through this cause 
alone. The fuel used was green 
pine-wood, and before the overhaul- 
ing five and a half cords were re- 
required for a 10-hour day. After 
the readjustment the consumption 
of fuel fell to five cords per day. One 
cord of this kind of wood is equal to 
about 1,000 pounds of coal, which, 
at $2.25 per ton, would be $1; so 
that the daily saving of half a cord 
resulted in an economy of 50 cents. 

Shafting is often very greatly 
handicapped by the faulty applica 
tion of the pulleys and belts. The 
most serious error made in this 
connection is that of running un- 
reasonably tight belts. It is amaz- 
ing how much power is wasted in 
this way, to say nothing of thé 
trouble of broken pulleys, hot 
boxes, etc. The enormous and ab- 
solutely useless pressure thus put 
upon pulleys must in time break 
them, besides wearing out the sys- 
tem of shafting and bearings. If 
manufacturers realized what these 
ridiculously tight belts cost them 
in a year they would give vent to 
some very strong and expressive 
language. It has been calculated 
by several eminent engineers that 
the loss of power from friction 
alone, in some of the best epuipped 
mills in the country, is from 22 to 
as high as 39 per cent. It is un- 
reasonable to suppose that the min- 
imum friction would consume this 
‘amount of power, and no other 
cause is so potent in increasing fric- 
tion as undue tightness of belts, 
which, when they number by 
hundreds in a mill, easily account 
for the great loss of power referred 
to. Estimating a horse power as 
requiring a consumption of 40 
pounds of coal per day of 10 hours, 
and granting that 15 per cent. is a 
reasonable allowance for loss of 
power through unavoidable friction, 
and taking the actual loss of power 
at 22 per cent. (the lowest of the 
figures given), we have a balance 
of seven per cent. as the actual loss. 
This would be 2.8 pounds of coal 
per horse power per day. In a 
plant using 200 horse power this 
would mean 560 pounds of coal per 
day, which, at $2.25 per ton, would 
cost 65 cents. For 300 days run- 
ning in a year this would mean 
$195, to say nothing of the extra 
wear on the hangers, the shortening 
of the life of the belts themselves, 
and soon. The point next in im- 
portance to the tension of the belts 
is the arrangement of the pulleys. 
These should be as large as is con- 
sistent with a proper regard for 
symmetry and proportion; for the 
larger the diameter of a pulley the 
less the pull necessary to transmit 
a given amount of power. 

The use of too small pulleys, by 
decreasing the liability to slipping 
of the belt, is often responsible for 
the employment of excessive tension 
in the latter. The following case 
in point came under my notice: A 
few feet from the end of a line of 
shafting and near the end hanger was 
an 18x6-inch pulley driving a line 
of counter-shafting with a duplicate 
pulley. Noticing an odor of hot 
oil about the mill, I made an exam- 
ination, and found that it came from 
the end hanger referred to, which 
was too hot to bear one’s hand on. 
The engine was shut down anda 
thorough inspection ordered, which 
brought word to the office that the 


shaft had worn through the babbitt 
in the box and was running on the 
cast-iron. As this was not a very 
satisfactory explanation of the 
trouble, I investigated further and 
at once saw the real cause. The 
belt had been slipping badly, and 
had been taken up. Stillit slipped, 
so another piece was cut out, until 
the tension had caused the shafts to 
cut through the babbitt, and also 
pulled the hangers on both shafts 
considerably out of line. On ques- 
tioning the man in charge it was 
found that this belt had always 
slipped ever since it was putin, be- 
ing thus a continual source of 
trouble, besides wearing out the 
belt very qnickly. A new belt had 
been put on only three months be- 
fore, and was now entirely useless. 
The only spare pulleys available 
were two of 34-inches diameter by 
four inches face—that is, nearly 
twice the diameter of the former 
one and two inches face less. These 
two pulleys were put on and an old 
four-inch belt used having the 
proper tension. This has been do- 
ing the work with entire satisfac- 
tion ever since, now nearly two 
years, showing conclusively that 
the whole trouble came from the 
use of a small pulley which required 
an undue tightening of the belt in 
order to avoid slipping. The dis- 
tance between centers of these 
shafts was 22 feet, and the cost of 
a single leater belt of this span, and 
six inches wide, would be about $19. 
The opposite fault, that of too slack 
belts, is also to be avoided, particu- 
larly in long spans, as it will cause 
flapping and swaying of the belt. 
A very marked case of this kind 
came to the writers notice in this 
way: A neighboring factory had 
recently put in a new span of some 
40 or 50 feet. The belt stretched 
so as to sag nearly 16 inches, and 
the slack side swayed laterally with 
an even, regular swing, correspond- 
ing with the vibrating length of the 
building, and imparting its motion 
to it, so that the whole system of 
timbers swayed in unison. This 
would have soon loosened every 
joint and nail in the building had it 
been allowed to goon. The reme- 
dy which I prescribed was to take 
up the belt until it sagged only six 
inches, and then to support both 
top and bottom sides of the belt 
with an idler. 

To sum up the evel of errors in 
the design of systems of shafting 
we notice first, errors in the align- 
ment of the shafting and in the 
spacing of hangers and pulleys; and 
second, errors in the adjustment of 
the bearings, in the size of the pul- 
leys and in the tension of the belts. 
Lubrication I will leave others to 
discuss. All these errors add to 
the useless expenditure of power, 
and consume time and labor in keep- 
ing things in good oader. That 
‘time ismoney’ every one knows. 
—J[Paper read before the Engineer's 
Club, Philadelphia. ] 
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THE convention of the street 
railway men in Cleveland was a 
splendid success. The _ exhibits 
were very interesting. Special 
mention of some of them will be 
found elsewhere in this issue. 

——__+—4—_ 


THE cholera scare seems to have 
died out. The political agitation 
soon follows it, and then the coun- 
try will get down to business. 
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CUTTING-OFF TOOLS. 


The cutting-off tool, as its name 
implies, is used for cutting off ends 
or lengths of shafts, tars, etc., and 
also for squaring collare, shoulders 
and ends from which cons.derable 
stock is to be removed. As it isa 
very troublesome tool to use unless 
properly made, it is important to 
see that all essential features are 
carefully provided. The most com- 
mon difficulties experienced are of 
a directly opposite nature and 
cause, though of like effect. With 
even the greatest care in feeding, 
the tool will catch and dig into the 
metal, causing the shaft to spring 
and climb the point, with the usual 
result of a broken tool or center, or 
both, and a bent shaft—the latter, 
not infrequently, being tbrown 
completely out of the lathe. 

The greatest care is necessary to 
see. that proper clearance is _ pro- 
vided—neither too much nor too 
little, as either will cause the 
troubles described. The cutting 
edge should be on the end only, 
and be set parallel with axis of the 
lathe. The clearance under it must 
be made, like that of the diamond 
point, solely with reference to the 
vertical tangent, and of from one 
to two degrees angle. Also, it 
should be straight from the point 
or edge to the heel, as the very 
common practice of grinding it hol- 
low to the curve of grindstone or 
emery-wheel face is one of the very 
best methods of rendering the de- 
gree of clearance an unknown quan- 
tity. 

With proper clearance, unless the 
edge be very dull, the tool itself 
seems to regulate the feed (for or- 
dinary engine-lathe work cutting 
off is generally done by hand and 
not power feed), and all that is — 
necessary for the operator is to 
turn the screw sufficiently to follow 
the tool. The reason is simply that 
that the tool, below the edge, bears 
against the work under the cut, and 
the depth of the latter is gauged 
and controlled by the degree of 
clearance. AS soon aS any neces- 
sity for forcing the tool to the wark 
is felt on the feed screw it is a sure 
indication that the edge is dull and 
in need of grinding. Any attempt 
to continue its use after this is at 
the risk of trouble. The next feat- 
ure to consider is that of side clear- 
ance—that is, the blade or working 
part of the tool should be a uniform 
taper back from the cutting edge, 
as far as the length of the blade is 
likely to be reduced by grinding, 
and from this point back to the 
shoulder it may be made straight if 
desired. This side clearance should 
be equal on the two sides, more 
with reference to the setting or 
plane of rotation than with the cut- 
ting edge, as it is not necessary 
that the latter be set exactly paral- 
lel to axis. It is a very common 
practice with lathe hands to gauge 
the side clearance with the caliper, 
by making the blade thinner at bot- 
tom. This, however, is misleading, 
as the clearance of the two sides 
cannot be considered with reference 
to each other, but to the setting of 
the tool. For instance, the caliper 
may show ample taper, and yet, 
when the tool is set, it will be found 
to bear so hard below the edge on 
one side.as to prevent the latter 
from touching, while on the other 
side we find all the clearance 1n- 
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tended for both. The reason is ob- 
viously to be found in the fact that 
the blade and body of the tool are 
not parallel with each other, and as 
the latter is what determines the 
position of tool with relation to the 
rest, the blade must, of necessity, 
stand on a skew. <A very simple 
and much the best way to gauge 
this clearance is by setting the tool 
by the bottom of body on a plane 
surface, and trying the two sides 
with a small square, or the ordinary 
four or six inch scale stood on end 
will answer, if held carefully per- 
pendicular. 

The practice of grinding a lip or 
hook point on the tool, while un- 
doubtedly giving it a good cutting 
point, is not at all necessary and is 
objectionable from the fact that it 
affects the shape of the point, giving 
it a different angle after each grind- 
ing and also lowering the point 
with reference to the body of the 
tool. In cutting off bars or shafts, 
or in any deep cutting, the position 
of the tool as to hight of point must 
necessarily be changed in order to 
keep the clearance correct. This is 
owing to the constantly decreasing 
size of circle to which the tool must 
be kept approximately tangent, as 
previously stated. The operator 
can tell without difficulty when the 
change must be made, as the action 
of the tool is felt to a wonderfully 
accurate degree on the handle of 
feed screw. Just as soon as there 
is the slightest indication that the 
feed is becoming less free and re- 
quires an increased effort to make 
it cut, the lathe should be stopped 
and tool point lowered, otherwise 
the forcing may be continued until 
it results disastrously. The nearer 
the center of shaft is approached in 
the cut the more the danger of 
catching, and the more care is 
necessary. 

One very common cause of 
trouble, even with a tool perfectly 
correct as to form and setting, is 
from seams and sand streaks liable 
to occur in ordinary merchant bar 
iron. The effect is to dull the tool 
and also to offer a hard spot in the 
cut, over which the edge will spring 
until ‘the resistance is sufficient to 
force it in by main strength, when 
it is almost sure to catch. The 
only effective remedy is to stop the 
cut, run the edge back from con- 
tact with the work, and with a cape 
chisel the width of the tool edge, 
chip out the spot as deeply as con- 
venient and resume thecut. This 
nust be repeated as often as neces- 
sary until the streak is passed or 
the required depth of cut is 
reached. 

Except for heavy tools, the use of 
Water in cutting off is not advis- 
ible, as it increases the tendency to 
atching. Ordinarily the tool will 
work all right on a dry cut, but if, 
‘or any reason a lubricant is re- 
juired, oil should be used, prefer- 
ably of the quality used on bolt cut- 
er. Properly made and set, the 
use of the cutting-off tool is no 
nore difficult or troublesome than 
any other form.—([Iron Age. ] 


(To be continued-) 
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THe fall weather has been so 
faultless that the approach of win- 
ter could scarcely be realized. But 
it is time to prepare for cold 
Weather. Delay will only render 
ny preparation the more diffi- 
cult, 
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ADMINISTRATION BUILDING, WORLD'S FAIR. 








DANGERS OF AMMONIA. 


BY PROF. W. K. BURTON. 


The author says in Photographic 
Work: I protest against the very 
strong ammonia made particularly 
for photographic work, because of 
its bighly dangerous nature, be- 
cause such ammonia is always of 
very uncertain strength a little time 
after the bottle has been opened, on 
account of its great volatileness, and 
because there is so slight an advant- 
age in this exceeding concentration. 

The following accident has twice 
happened with the writer: A bot- 
tle of ammonia was opened. Fora 
few seconds nothing took place, but 
then suddenly ebullition began at 
the bottom of the liquid, and three- 
quarters of the contents of the bot- 
tle were violently discharged 
against the ceiling of the room. 
The force of discharge may be 
judged when I say that in one case 
the room was thirteen feet high and 
the bottle was on the floor when it 
was opened. 

In neither of ‘these two cases was 
there any serious result. In one 
(the bottle holding half a gallon), 
the occupants of the house had to 
take to the street, and could not 
enter the house for some half hour 
or so. 

I have, however, recently heard 
of acase where the contents of a 
bottle of ammonia discharged them- 
selves as I have described, and a 
part of the liquid being blown into 
the eye of the operator, he totally 
lost the use of that organ. 

In England this very strong am- 
monia is bad enough, but in clim- 
ates where the weather is some- 
times hot it is much worse. With 
the thermometer above 90 degrees 
F. in the shade I would much rather 
handle nitro-glycerine than ‘‘0.88 
ammonia.” 

And how small is the gain from 
this extreme concentration! Why 
was it ever necessary to have a 


stronger ammonia than the liquor 
ammonize fortier of the British 
Pharmacopoea? The specific grav- 
ity of this ammonir is 0.891, it con- 
tains only about 10 per cent. less 
actual ammonia than ‘0.88 am- 
monia,’’ yet is far less dangerous. _ 

I should, however, strongly ad- 
vise the adoption of ammonia of 0.9 
Specific gravity as a standard for 
photographic purposes. 
liquid contains about 20 per cent. 
less ammonia that ‘0.88 ammonia” 
(involving an increase in the quan- 
tity of solution used of one quarter, 
or 25 percent.) It is much less 
liable to lose strength by volatiliza- 
tion, and it is not nearly so danger- 
ous as the very concentrated am- 
monia made for photographic pur- 
poses. 

—— 
STARRETT’S NEW SCREW PITCH GAUGE. 


L. S. Starrett, Athol, Mass., in 
response to many inquiries for a 
screw pitch gauge with coarser 






Such alh 


babbitt will melt out. 
yet can tell just why this is in any 


RT| 


threading tool at 60 degrees, and is 
especially convenient for an inside 
tool. The price is $1.25. 

The illustration represents the 
full size of the gauge. 

Mr. Starrett informs us _ that 
another new gauge, with pitches 
from 42 to 84 will be ready soon, 
and further particulars, circuliars, 
etc., may be had by addressing 
im. 

——_-.¢—__ 


SOMETIMES there comes back to the 
shop a bearing that will heat, no 
matter how much oil it gets. It is 
strange, but true, that in such 
cases relief will very often be got 
by simply changing the bearing 
metal. If it is a brass bearing that 
heats, a babbitt bearing will often 
work all right, and this with no 
discredit to the brass, because it is 
very often just the other way about, 
the: brass will run cool where the 
No one as 


O 
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STARRETT’S NEW SCREW PITCH GAUGE. 


pitches than those in his well-known 
No. 40 and No. 114 gauges, is now 
making one with the following 
pitches: 4, 44, 5, 54, 6 7, 8, 9, 10, 
11, 114, 12, 13, 14, 15, 16, 18, 20, 
22, 24, 26, 27, 28, 30. The teeth 
are sharp and clean cut. Like his 
No. 40 and No. 114, it is a reliable 
gauge by which to grind and test a 


one instance; there are about seven- 
teen different things that go to 
make up the reason or the set of 
reasons why the thing will not run 
cool. Just put it down to the 
nature of the beast, and try some- 
thing else. I have known apple 
wood to run cool where babbitt and 
brass both failed, and vice versa. 


iz 
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BEARING METAL ALLOYS. 





The common metals from which 
alloys are made for bearings may, 
perhaps, be enumerated as follows: 
Copper, tin, lead, zinc, antimony, 
iron andaluminium. It is, of course, 
possible for manganese, silicon, 
bismuth, mercury, cadmium, nickel, 
cobalt, sulphur, arsenic and phos- 
phorus to occur either as essential 
or accidental constituents of bear- 
ing metal alloys. The last two are 
not rare, and are purposely used. 


The combinations of those are 
quite numerous and it will 
be observed that § the pos- 


sibilities of combination are ver 

great. There is not only the diff- 
erent kinds of metal, but the diff- 
erent proportions. During my ex- 
perience, now of some fifteen years, 
there have been analyzed in the 
laboratory of the Pennsylvania 
Railroad Cempany, a good many 
bearing metals under various names, 
and for the sake of record some of 
these analyses are given as follows: 


CAMALIA METAL, 

Per Cent. 
COP Per 5: ceo wacane hoce aan acs 70.20 
EU air esa Gi oe ices ole eee 4.25 
ICBO iiss ae doe oes Cogs abs 14.75 
AND: iS teciicens oe 8 ama aes 10.20 
ENO 5 hones danchon Galaxy Varta ee er 0.55 

ANTI-FRICTION METAL. 
Doda ee ee ts ete 98.13 
O15) 0) 31) Serene ae eee 1.60 
LEON ce hiatus ay ehlemine sie trace 
WHITE METAL 
1 Ot": Carer ner ear are eee ee 87.92 
Antimony, by difference.... 12.08 
METAL FOR LINING CAR BRASSES. 
C80 52 iets ee Peace sy hae: 84.87 
ADUIMONDY: cole tec et wowed e's 15.10 
IN, ga idacn Seach age acne eo Acets Sie trace 
SALGEE ANTI-FRICTION METAL 
ZINC 2k CRA Sie wines oe 85.57 
TUE 26s A air lawn maaan 9.91 
COPPEL cau arwuweicue any aes 4.01 
LCA ao tea are oral ede Sop A 1.15 
GRAPHITE BEARING METAL 
TCA G isang: ose ie Ow Vaal ae 67.73 
Tin bee es 14.38 
ADTIMODY 5/35 5-05 becca asad 16.73 
Iron..............not determined 
Graphite.................5 mone 
ANTIMONIAL LEAD. 

ATS: (6 nea ens er gee ree 80.69 
Antimony, by difference.:..° 18.83 


CARBON BRONZE. 


CODDCE v dsceiars& 2G sleenine Raw 15.47 
WAN. bis ua he eed ehetewaas Ete 
TC Bio ce ete b oes wera egw ata 14.57 
Carbon. ............ possible trace 
CORNISH BRONZE. 
Copper .. » 17.83 
PRL GA ea euas at cae Be eee 9.60 
Lead . 12.40 
Zinc trace 
POM 26.43:4s ae eee be trace 
Phosphorus............... trace 
DELTA METAL 
COPPER An sacs-oegs stems whan 92.39 
3 LS eee 2 37 
Lead 5.10 
TPONG.e crass ee ae ea eee 0.07 
MAGNOLIA METAL, 
TC ads. (sci eeetr ars ete She 85.55 
Antimony, by difference.... 16.45 


Traces of iron, copper, zinc 
and possibly bismuth 


AMERICAN ANTI-FRICTION METAL. 


C80. ods eicws dew aae Oe 
Antimony.... ae dora etiieee. L9OU 


CNNC bo d's: winrar gd Sea ee 0.98 
IVON ew Na daeaeares ae 0.65 
TOBIN BRONZE. 

COP Pero shis os So wen goannas, D9, 00 
PND aa pce eine isp ed ase oe 38.40 
DRT vetettsa de beta sak aaa seeutaats 2.16 


0.11 
0.31 


Copper 75.80 

Os Oe ee ee ee er 15.06 

MNT cle Shade GS-8 Beek Sak aoe ae 9.20 
DAMASCUS BRONZE 

Copper sae esi Gyiolkt. 1Od 

Tin.. seyeeecesee 10,60 

PICA 6s teint? BiG winare ware ie eames 12.52 


90.52 
9.58 
none 


0 a a 


Manganese............. 
AZAX METAL. 


COD DOR 64 igre ti gcse Gee oss 81.24 
MMT eineowsalany Rngarcrecwarens ae ake 10.98 
TGA se ccatrasivs, aiacttn hea cnaile ays 1.27 
Phosphorus or arsenic...... 0.37 
ANTI-FRICTION mera 
Lead . te .». 88.32 
Antimony... en . 11.93 
HARRINGTON BRONZE. 
COPPer ss esaaraasut aes Lees 99.73 
PNG e208, Stain Rare shaw Guedes 42.67 
Tin. 0.97 
1G 0) Cee ee ee eer ee eee 0.68 
- CAR BOX METAL, 
Lead....... . 84.33 
Antimony...... Kae, Sadtetans 14.38 
WOlieccioen chee tatetne es 2006) 
ANC oe. Saadeh betes pues Ns trace 
HARD LEAD. 

Lead ccdunint staves nie cose 9440 
Antimony................. 6.03 
PHOSPHOROUS BRONZE. 
COpper 3 cite cede es dott FO. 18 
Tins. + . 10,22 
Lead.. 9.61 
Phosphorous. . ae 0.94 
EX. B. METAL. 

COPPCl is fishes ce d-4s saa 76.80 
gy 5s ee 8.00 
Lead. 15.00 
Phosphorus. . Sckdesbeiginasig eg catenals 0.20 


It will be understood that the 
above analyses represent many met- 
als offered by many different par- 
ties, sometimes under the same 
name. These analyses are selected 
from the many that have been made 
in the laboratory of the Pennsy]l- 
vania Railroad, during the last 
twelve or fifteen years, and are 
simply put on record for whatever 
value they may have. It will be 
observed that copper, tin, lead, 
antimony and zine are the common 
metals used, and that iron is not a 
rare constituent. In some cases 
where there were very small 
amounts of other metals they have 
not been determined, and some- 
times may fairly be regarded as im- 
purities. At other times perhaps 
there are essential constituents. I 
know of one or two cases where this 
latter is claimed, but our experi- 
ments have not gone far enough to 
prove whether these small amounts 
of other constiuents are of value or 
not. On the other hand it is well. 
known that a small amount of iron 
imparts to a copper-zinc alloy quite 
wonderful properties. In the case 


of the so-called Harrington bronze, 
the analysis of which is given above, 
the alloy after it had been rolled, 
actually had a tensile strength cf 
75,000 pounds per square inch, and 
an elongation of about 20. 00 per 
cent. in a two-inch section. Quite 
a number of other alloys have either 
been examined qualitatively, or put 
on trial during the last fifteen years, 
Aluminium bronze has not yet been 
tried, but it is now under considera 


tion.—C. B. Dudley, Ph. D., in 
Journal Franklin Institute. 
nen ane 
BOOKS AND CATALOGUES. 
“HOW TO BECOME AN EN- 


GINEER,” is the name of a little 
book by Geo. W. Plympton, pub- 
lished by D. Van Nostrand, N. Y 
It relates to civil engineering, and 
reviews the theoretical and practi- 
cal training necessary to learn this 
profession. The work has every 
appearance of being an excellent 
one on this subject. 

‘PRACTICAL DYNAMO-BUIL- 
DING FOR AMATEURS,” by 
Frederick Walker, published by D 
Van Nostrand, 23 Murry St., N. 
Y., is a work that many mechanics 
will find useful. Its price is 50c. 





“TRIPLE-EXPANSION ~ EN- 
GINES AND ENGINE TRIALS,” 
by Prof, Osborne Reynolds, will be 
found a useful work of reference. 
As a treatise on three-cylinder en- 
ginesit is very meritorious. It is 
one of the 50c. series of popular 
mechanical books published by D. 
Van Nostrand & Co., whose address 
is given above. 





“DYNAMOMETERS AND THE 
MEASUREMENT OF POWER: 
A treatise on the construction and 
application of dynamometers, witb 
a discription of the methods and 
apparatus employed in measuring 
water pressure; by John J. Flather; 
deers by John Wiley & Sons, 53 

. 10th St., N. Y.” 

ae is @ ‘work of 215 pages, com- 
prising very valuable information 
an the subject treated. In the first 
chapter the ‘‘determination of driv- 


ing power’ is discussed; in the 
second, ‘‘friction-brakes;’ in the 
third ‘‘absorption-dynamometers, ” 


are dwelt upon and in the fourth 
‘‘transmission-dynamometers;” 
power required to drive lathes,” 
takes up the fifth, and the last is de- 
voted to ‘‘measurment of watar- 
power.”’ 


“PRACTICAL CARRIAGE 
BUILDING. Edited by M. T. 
Richardson, editor of ‘The Black- 
smith and Wheelwright’  Iilus- 
trated. Vol. 11. Cloth, $1. M. 
T. Richardson Co,, Publishers, New 
York.” 

The first volume of this work was 
recently noticed in ourcolumns. Be 
ginning with information regard- 
ing axles, volume II considers in 
detail the plumbing of spokes, 
gather of wheels, making yokes and 
whiffletrees, laying off a fore car- 
riage, special tools, making ovals, 
blocking corners, making and lay- 
ing off patterns, and drawing of 
tools. Complete instructions re- 
garding the laying off and framing 
of carriage bodies, construction of 
carriage parts and wheels, light and 
heavy sleighs are given. The book 
is profusely illustrated, and printed 


and bound uniform with the first 
volume, 
———————-—_@_____. 


Novel Measuring of Water aden 


‘‘About two years ago,” says — 
Frederick J. Smith, of Trinity Col- 7 
lege, Oxford, in Nature, ‘¢T wished | 
to know from time to time the rate | 
at which a river was rising after a 
fall of rain. The river was a con- 
siderable distance from the spot 
where its height was to be known. 
By means of the combination of | 
two organ pipes and a telephonic 
circuit I was enabled to make the 
required measurement within rather 
close limits. At the river station 
an organ pipe was fixed vertially in 
an inverted position, so that the 
water in the river acted as a stop. | 





- | per to the pipe, and the rise or fall 


of the water determined the note it 
gave when blown by a small bellows 
driven by a very small water-wheel. 
‘‘A microphone was attached to— 
the upper end of the organ pipe; | 
this was in circuit with a wire 
leading to a town station at some 
distance ; at the town station there 
was an exactly similar organ pipe, | 
which could be lowered into a vessel | 
full of water while it was sounding. 
By means of the telephone the note | 
given by the pipe at the river was 
clearly heard at the town station ; 
then the organ pipe at this station 
was lowered or raised by hand until 
it gave the samenote. The lengths 
of the organ pipes under water at 
the two stations were then equal, so 
that the height of the water in the 
distant river was known. | 
‘‘The determination can be made 
in less than a minute by any one 
who can recognize the agreement 
of two similarnotes. The arrange- 
ment when first tested was so placed 
that the height of water at two 
places near together might be easily 
compared. I found that a lad with 
an average ear for musical sounds 
was able to get the two heights to 
agree within one-eight of an inch 
of each other, while a person with 
an educated ear adjusted the in- 
strument immediately to almost ex- 
act agreement. The total height to 
be measured was 17 inches. A dif- 
ference of temperature at the two 
stations would make a small differ- 
ence in the observed heights. For 
instance, taking a note caused by 
250 vibrations per second, a differ- 
ence of 10 degrees C. between the 
temperature of the two stations 
(one not likely to occur) would 
make a difference of about 0.02 feet 
in the height—a quantity of no 
moment in such a class of measure- 
ments. The organ pipes were of 
square section, and made of metal, 
to resist the action of water.” 


—_—_——_—__~4+———___—- 


Now that Judge Gresham has de- 
cided that Chicago tugs can not 
burn soft coal, the tugmen are cast- 
ing about foranew fuel. A party 
of them recently went to coal mines 
near Pittsburgh to make experi- 
ments on coke. To make coke 
serviceable on tugs it is necessary 
to remove less of the volatile pro- 
ducts than is ordinarily done. The 
coking process must~be shortened. 
At the mines one of the ovens was 
filled with soft coal of the poorest 
quality and kept burning 10 hours, 
It was then tested, but foundto pro- 
duced too great a heat. The cok- 
ing in another oven was stopped at 
the end of 44 hours. This burned 
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readily without too Much heat and|{Denver, Colorado Springs, Lead- 
almost entirely without smoke. The | ville, Glenwood Springs, Salt Lake 
tugmen believe, it is claimed, that|City and Ogden, arriving in San 


they have discovered a fuel which 
will meet all the requirements. 
——_+ 4 —__—_—_—- 


TEN-INCH ENGINE LATHE. 





_ The illustration represents a 10- 
inch engine lathe, well known in 
the market, from the shops of The 
Sebastian-May Co. 

The lathe has a three-speed cone 


Francisco at 11:45 A. M., less than 
four days en route. 
—— 
Through Train Service. 

It is with pleasure that we an- 
nounce to the patrons of the Nickel 
Plate that on and after October 
17th, their train No.1 will leave 
Buffalo daily, except Sunday, at 12 
o'clock noon and run through to 


for a belt 14 inches. They are 24/|Chicago, via Erie, Conneaut, Ash- 


inches, 4 inches and 5 inches in 


tabula, Geneva, Painesville, Cleve- 





10INCH ENGINE LATHE. 


diameter. The front bearing of the 
spindle is 24 inches long and 1 5-16 
inches in diameter, and there is a 
hole 14 inches entirely through the 
spindle. The back gear is thrown 
inand out by a cone. By revers- 
ing the gear in the head stock right 
and left hand threads may be cut. 
The lathe swings 64 inches over 
carriage. 

The lathe is built either with foot 
motion or countershaft. 

This is a@ very durable tool, well 
finished. The builders make other 
sizes, larger and smaller. A more 
complete description of this and 
particulars concerning the entire 
line may be had by addressing The 
Sebastian-May Co., Sidney, O. 


—__—_—_——~+—e—_-__- 


Where to Locate New Factories 
Is the title of a 150 page pamphlet 
recently published by the Passenger 
Department of the Illinois Central 
Railroad, and should be read by 
every mechanic, capitalist and man- 
ufacturer. It describes in detail the 
Manufacturing advantages of the 
principal cities and towns on the 
line of the Southern Division of the 
Illinois Central and the Louisvllle, 
New Orleans & Texas Railroads, 
and indicates the character and 
amount of substantial aid each city 
or town is willing to contribute. It 
furnishes conclusive proof that the 
South possesses advantages for the 
establishment cf every kind of fact- 
ory working wool, cotton, wood or 
clay. For a free copy of this illus- 
trated pamphlet address Mr. J. F. 
Merry, Assistant General Passenger 


Agent, I. C. R. R., Manchester, 
lowa. 


‘ 


-_ > __—__ 


Burlington Route New Service. 

A through Pullman sleeping car, 
Chicago to San Francisco, is a fea- 
ture of the Burlington’s new service. 
This car leaves Chicago daily on the 
fast train, at 1 P. M., and runs via 


land, Lorain, Bellevue, Fostoria, 
Fort Wayne and Valparaiso, arriv- 
ing in Chicago 8 o'clock the follow- 
ing morning. Also that train No. 
2 will leave Chicago daily, except 
Saturday at 10-10 P.M. and run 
through to Buffalo stopping at 
points named adove, arriving in 
Buffalo at six P. M. the following 
day. 

Elegant Wagner Buffet sleeping 
Cars will be run on both trains. 

This is an improvement we are 
pleased to note and one that will be 
greatly appreciated by the public. 

—————_—>_e—____——_——_ 
Desired Information. 

We desire to impress upon the 
minds of the public the superiority 
of the service offered by the Wis- 
consin Central lJLines between 
Chicago and Milwaukee and St. Paul, 
Minneapolis, Duluth and all points 
in the Northwest. Two fast trains 
leave Chicago daily for St. Paul, 
Minneapolis and Duluth with Pull- 
man Vestibuled drawing room 
sleepers and coaches of latest de- 
sign. Its dining car service is un- 
surpassed. This the public is in- 
vited to judge for itself. It is the 
only route to the Pacific coast over 
which both Pullman Vestibuled, 
first-class, and Pullman tourist cars 
are operated from Chicago via St. 
Paul without change. 

Pamphlets giving valuable infor- 
mation can be obtained free upon 
application to your nearest ticket 
agent, or to Jas. C. Ponp, General 
Passenger and Ticket Agent, 
Chicago, Il. 





No Changing Of Cars. 

Hereafter it will not be necessary 
to change cars in going from Buffa- 
lo to Chicago, or vice versa, as the 
Nickel Plate will have through train 
service in both directions. Every 
through train will be provided with 
Wagner Buffet Sleeping Cars. See 
time card. 


Buyers’ Department. 


_A CLASSIFIED LIST OF MANUFACTURERS OF AND 
DEALERS IN MACHINERY AND SUPPLIES. 


Price: Transient, 25c per line, each insertion. 82.40 per lime per year. 





MACHINERY. 


EST Blacksmiths’ Power Hammer on earth, 
Am, Tool Works, Cleveland, O. 


FLUE WELDING. 


S FIX’S SONS’ Steam Flue Welding Works. 
. ) 


Dealers in new and second-hand boiler 
flues, cor. Leonard and Winter Sts., Cleveland, O. 


WANTED. 


WW Ante Machinists and all mechanics to 
send 15c for Mechanics’ Practical Refer- 
ence Book, pocket size. Also agents for same in 
every town in U. 8. Summit Pub. Co., Akron, O 


GENTS for the Canton Sight Feed Lubrica 
tor wanted. Address 


The J. H. McLain Co., Canton, O. 





MACHINISTS’ SUPPLIES. 


W. CARD & CO., manufacturers of fine 
e goods, Taps, Dies and Plate. 8. A. Smith, 
28 So. Canal St., Chicago, Western Agent. 


RMSTRONG Tool Holders. For goneral 
lathe and planer work. Send for circulars 
to Armstrong Bros. Tool Co., Chicago, I). 











. BOILER MaKErs’. Too.s. 


K ED A. RICH, 28 So. Canal St., Chicago, II. 
All kinds of Boiler Makers’ small tools, ex- 








“Valve Oleine.” 


675 Degrees Fire Tests. 

































ASTER MECHANICS, 
Purchasing Agents. En- 
gineers and Practical Build- 
ers of costly steam plants, 
locomotives. ete. will be 
pleased to know that a lub- 
ricanut is now produced of 
such extraordinary high fire 
test «ws to make it proof 
against the great heat to which it is sub- 
jected, and is therefore a PERFECT Lub- 
ricutor where products of lower grade and 
fire tests pass off at once: leaving the parts 
subject to wear, or greatly Increasing the 
consumption of onl 
‘*Valve-Oleine”’ is product in the highest 
| state of filtration, is of the greatest viscos- 
ity, is entirely free from ull acids, and ab- 
solutely non-corrosive, arid without doubt 
the finest and most thoroughly reliableCylin- 
der Lubricant now on the market, and will 
naturally lubricate 200 to 300 per cent more 
than products of lower tests. 
car itis notonly the best but the most 
economical lubricant. 
Manufacture and sale controlled exclus- 
ively by 
THE 


Reliance Dil & Grease Co., 


Cleveland, O. 


AGENTS WANTED EVERYWHERE 
Write for FULL PARTICULARS and our 
new CATALOGUE of large line of products 


SAMPLES ARE REE, 


LOOK AT 


THIS 





The The 
Best Cheapest 
Power in the 
Grindstone. Warkét. 
——— 
Ask for Catalogue G. 
Address: 


The Cleveland Stone Co., 
36 Wilshire Bidg., CLEVELAND, O. 


Second-Hand Drill Press, 


28-inch almost entirely new, and as good 
as any new machine. 


AT A GREAT BARGAIN. 
Write at once. I also have other sizes. 


PAUL SAND, 
33 Washington{8t., BUFFALO, N. Y. 








When you write to firms adver- 
tised in ou columns please men- 
tion the fact that you took their 
address from our paper. They 
will thank you for it. 





DIXON’S 
BELT DRESSING 


IS GUARANTEED 


To prevent slipping and to preserve the ‘eather 
It will pay you to send for circulars and testi: 
moninls 


JOS. DIXON CRUCIBLE COMPANY, Jersey City, ¥. J. 








panders, etc. 
VICTOR GOLLIAU, 
> Mechanical. Engineer 


and Architect. gay 
INVENTOR AND 
SOLE BUILDER 


and 






Of: His New Improved 


HOT BLAST 


COLLIAU PATENT 
CUPOLA 


And New Steam 


Boiler. 


289 Jefferson Ave. 


Smokeless 








DETROIT, 
MICH., 

: U. S. A. 
The Chair 
Cincinnati. Cars 
Hamilton ns 
and a 
Dayton gs sa 
Railroad ° an 
1s Sleeping Cars 
the ou 
ae The al 
Line 
Running between 
Pullman's Finest Clncinnert 
Perfected Palanan pels, 
Safety rapa 
Vestibuled St. Louls, 
Trains, On Toledo 
with and 
Dining Cars, Petron 
between Chair Car 
Cincinnati, Earth. between 

Indianapolis nee 
and an 
Chicago. Keokuk. 


E. O. McCORMIC, Gen. Pass’ger & T’c't Agt. 
CINCINNATI, ©. 


N. S. AMSTUTz, 


Mechanical and Electrical Engineer, 
Contracts made to 


DESICN and MAKE 


Working Drawings, Blue Prints, Estimates Ete., 
of Mechanical and Electrical Devices. 


Will design Patented Devices, so as to make them 
Salabie und easy of Construction. 


— WILL aLso—— 
Superintend Construction of Machines. 

1 design If so desired Terms reasonable. 
U. & and Foreign Patents Solicited. 
1033-1034 Soclety for Savings Bullding. 
Office Tel. 2559. Residence Tel 1416 





GEAR WHEELS AND 
GEAR CUTTING MACHINES. 
Send for 1892 catalozue 
LEXINGTON GEAR WORKS, 
37 Bunk St 





Lexington, Mass 


14a SCIENTIFIC MACHINIST. 


The Keasey 


Iron Centre 


SPLIT WOOD PULLEYS 


Combine all the valuable points of the old iron and the new wooden pulleys. 
Have Iron Hubs, using set screws or key ways if desired. 
Light Wood Rims, bushed to fit any size of shaft. 











MANUFACTURED BY 


The Creat Western Pin Co., 


AUBURNDALE, OQ. 
Agents Everywhere, Mention this paper. 


THE WALKER MANUFACTURING COMPANY, 


ENGINEERS, FOUNDERS, AND MACHINISTS, 








THE OTIS 
Tubular Feed Water Heater and Purifier, 


With Seamless Brass Tubes. 


CLEVELAND, OHIO, VU. S. A. 


Guaranteed to heat the feed water to the boiling point (210 
or 212 degrees) with the exhaust steam, without causing any 


MAKERS OF 
; J back pressure, 
Also TO EXTRACT THE OIL from the exhaust whieh 
CABLE, HYDRAULIC AND ROLLING MILL MACHINERY, makes it practicable to use the exhaust steam, after passing it 
through the heater, for heating buildings, ete., and return the 
Foundry Plants Equipped. Post, Jib and Traveling Cranes. condensation from the heating system to the boilers free from 


OLL. 

Being so constructed that the sediment settles below and 
away from the tubes in a cool settling chamber, it never gets 
foul with seale. 

The tubes being bent, and lower tube sheet free to rise and 
fall, overcomes all possibility of leaks from contraction and e1- 


MACHINE MOULDED PULLEYS AND GEARS A SPECIALTY. 


p. J. H, & D. LAKE CO,, —Be HORNELLSVILLE, KY, A7% 


A NUFACTURERS OF —— > The Simplest, 
FR’ CTION CLUTCH | Bieta Strongest and Best 






















pansion. 


PULLE * eee te TR geet fog rep | s 
and CUT-OF PO. pee *° light or heavy Patented and Manufactured by 
: work, st i d = 
COUPLINGS, wpeea topping and’ 


snd quickly without jar. 


SPEGIAL NOTICE TO STEAM USERS. 


To place our new Canton Bight Feed Lubricator on the market, we will furnish them at the 
following prices: % pint, 4.00; 4% pint, 4.75; 1 pint, $5.50: 1 quart, $6.50. Special prices to 


Dealers. 
THE J. H. McLAIN COMPANY, 


CANTON, OHIO. 


BRASS AND IRON GOODS. 


stewart Heater Co., 
600 to 610 E. Delavan Ave., 
BUFFALO, N. Y. 








NEW YORK OFFICE, 
39 Dey St. Send for catalogue. 


(WM. BARAGWANATH Ano Son 















~Bacown Vacuum Bower Tee (LEANER. 


SUCKS SOOT FROM TUBE: BLOWS IT OUT STACK. NO STEAM IN THE 
TUBE. NO SOOT IN BOILER ROOM. 


THE OLIVER P. CLAY CO., 53 Scranton Ave., Cleveland, Ohio. 
TELEPHONE 514, Mention this paper. 


The Aultman & Taylor Machinery Co,, 



















STEVENS PATENT STEVENS PATENT 
Wing Firm Joint Calipers SPRING CALIPERS 


Leader, No. 70. 











at 5 MANSFIELD, OHIO. With Wing and Set Screw. Price, by mail, postpaid. 

at eS OUTSIDE. No. 56 B. M4 inch......... $0.65 | 5 inch......... $0.90 
= : Price List, by mall, postpaid. Bh ee  ccceccant O.7016 “- scssveute 0.85 
eae i SOLE BUILDERS OF 18 inch... a 14 inch. $1.50 20 inch, $2.50|4 “ ....eses- 0.7518 © vsccovess 1.00 
; E Bs 12“ g > 18 * ie ‘0 Pa An oo su piles with 
— = 


THE COOK PATENT WATER TUBE BOILER, 
PERFECT CIRCULATION, NO INCRUSTATION, 


WRITE FOR FULL DESCRIPTION. 


All highly polished. ey pris Nag ff 
STEVENS PATENT TO 0 LS. STEVENS PATENT SPRING 
IDEAL KEY HOLE CALIF ER\ 


Leader, No. 73. 


\Combined Divider & Caliper Prtee, by mail, postpail 


Price, per set, all nickeled..........$4.00| Each tool wiilo as wide as its 1 
Packed for transmission by mail. so a 244 in. opens 244 inches, 3-3, it ie ag 


etemareend | 
recexnsperhs, 
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Ideal and Leader Spring Dividers and Calipers, Ideal ncaa Depth 
and Fine Machinists’ Tools. G2 Illustrated catalogue free to all. 


Horizontal, Tubular, Flue and , 
J. STEVENS ARMS & TOOL CO., P.O. Box ziv Chicopee Falls, | 


Locomotive Box Boilers, 
Oil and Water Tanks, | 


Stand Pipes, Etc. SSCHOOL Or “a 


WE BUY AND SELL MACHINERY ON COMMISSION. 


Extra Lard, Cylinder, Engine, and Kerosene Oil. Shafting, Hangers supplied and put up. Erect ‘ /; 7 BN , » 7 Wy —s 
ing Machinery a Specialty. Vj Vj YUE: 
(Call and see it.) | Be ad a oe Lb L 
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THE BEST WOOD WORKERS’ VICE IN THE MARKET. 
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McCALLUM & BUTCHER, General Machinists, Open the entire year. Under the supervision of C. W. Richards, a practical draftsman of 2 year 


experience. Careful private instruction to each pupil. Write for particulars. Special attention 
40 1-2 So. Water St. , Cleveland, 0. | given to lessons by mail. M. J. CATON, Manager, 90 Euclid Ave., Cleyeland, Ohie. 
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; VERY reader of the” Scientific Machinist should 
have a copy of our new TOOL Catalogue. A 


THE 
STA RRETT : Ss most complete book of 704 pages, bound handsome- 


T Cc ly in cloth and printed on good paper. Book wiil be 
A ||sent express paid on receipt of $1.00 to any part of 
T ||the world. Money paid for book will be refunded 

Dia 







with the first order amounting to $10.00 or over. 


L As a book of reference, information, ete., every 
For all workers in metal or wood. 0 O person having eceasien to use Tools should own a 
Accurate enough for the finest C peli if they de not purehase their supplies 


for the youngest apprentice. 
Made on honor, best in finish, 
latest in design. All warranted. 
Skilled mechanics prefer them. 
Live dealers sell them. Ask your 
dealer for my catalogue. _ If he cannot give you one send to me. . : : 

Le S. STARRETT, Athol, Mass., Us §. 4. Electric Lighting Apparatus 


VOLE. , FOR 


mechanic. Low priced enough L U 
E 


MONTGOMERY & CO., 


OF Mechanics’ Tools and Supplies, 
Register Letters con- 
18992.|| .. 105 Fulton St., 


taining Money and 


Stamps. NEW YORK CITY. 











Arc and Incandescence Electric Lighting. 


|Brush Electric Piating Maohines, Aro Lamps, 
ANY Brush Electric Motors, Etc. 


SoM | THE BRUSH ELECTRIC CO., 


Then You Travel West Always Go via 
Peel SyyTRE?s 


SO 


VESTIBULED TRAINS 


The Pullman Palace Sleeping and Pa:ior Car 
= UEEN & CRESCEN 
Elegant Reclining Chair Cars (seats free) on Day 
Trains. 
Direct line from Sandusky and all points Eas} AND VA. & GA 
to Indianapolis, Michigan City, Peoria St. ! ouis ° : 


ansas City, Omaha, Venver, Portland and bap 


ts East EH 
ape line which takes you through the SYSTEMS 


great Gas and Uil fields of Indiana and Ohio, 


Direct connections in Union Depots at all 
points, Through tickets and baggage checked to 
any points in United States or Canada, 


For further particulars call on or address 
i.c. PARKER, Cc. F. DALY, 
ie Gen, Traffic Mgr., Gen. Pass, Agt. 
\ Indianapolis, Ind, 





CLEVELAND, O. 


THE LONG & ALLSTATTERCO.,";” 


Manufacturers of yi 
Power Punching 
, ~AND= 
Shearing Machinery, 


Double, Single, Horizontal, Multi- 
ple Automatic 
Spacing, Etc., Etc., 


; Qa seis . 
Mention this paper. I —>—y——=— ew 


Improved Screw Cutting L ATHES 
Foot and Power 


Drill Presses, Shapers, Band, Circular and 
Scroll Saws. Machinists’ Tools and Supplies. 


Lathes on trial. Catalogue mailed on appli- 
cation. 


THE SEBASTIAN-MAY 60., 
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GASOLINE ENGINES 


JNARY and PORTABLE. All Sizes. 
Dwarfs in Size, but 

















Giants in St th : North St. SIDNEY, OHIO, 
> Giants in Strength. 
; GENERAL AGENTS 
Expense > cent SL 
Mhour per horse power THROUGH EEPING CARS Mention this paper. MONTGOMERY & CO., 105 Fulton 8t., N. Y. 


and requires but little 


Dy cssesideci*s CINCINNATI TOURCKSONVILE.FA, ay Uy RATRMTUIM] | DEANE'S PATENT ADUUSTABLE 


fention this paper THROUGH OLEEPING CARS 


_— : , . T-SQUARES. 
SC oo Chnen CINCINNATITO KNOXVILLE | Alloy Composite and Nickel Alloy, se 
ATLANTA For Blast Furnace, Converter, Puddling Furnace, des: f <p BEST 








; THROUGH TRAINS Cupola and Ladle sh Maras f T-SQUARE 
VAN DUZEN’SSEt PUMP cincnmnariro new-onueans |*2"*% Tome*eisszgsem stectanaeam| JQ T-SQUAR 


One per cent. makes hard metal soft, non-crys- , “3 
tat doe, tro Mi Out ot Sean talizing; gives fluidity, prevents blow-holes and] for sale by dealers in all the principal cities. 
Always ready All brass Every Pump j N 27 H OURS sponginess, and is guaranteed to increase the | Cireulars on application. To any person sending 
Guaranteed 10 size Capacit bd metal-tenacity 40 to 60 per cent, If you W il] give address with six cents in stamps we will mail our 
. “= P y either one Allov An trial in your business, we will les Tri ti rat oe italog e to rether with one of our 

100 to 10,000 gallons per d descriptive? cs gu g 


ds W, be pleased to fill your Sample Order and mail yOu | special ‘PAD’ T-Squares. JUST THE ARTI- 
guy ties $7 ae ph to 0.G.ED ARDS. directions and book of information, Govern-| CLE YOU WANT On YOUR DESK. 
or full information write GENERAL PASSENGER AGFNT. ment Official Reports and indisputable Testimo- 


The VAN DUZEN& TIFT CO nials. Price $5.00 per 100 pounds, F DEANE Sol " f t 
(PUMP DEPARTMENT) Stet rei here pried hv lags | a y 9018 manutaciurer, 











z — ES EP ee DES DT D'S. | HARTSFELD FURNACE & REFINING Holyoke, Mass. 




































M.D. & L. L. LEGCETT COMPANY. TO INVENTORS. 
‘KEY-SEAT SETTING GAUGE | as Aaa NEWRrPORT KY. E. Konigsiow, manufacturer of Fine Machin- 
NT UNIVERSAL SCREW-CUTTING CENTER Att t P t t [ f ery and Models, offers Special Facilities to In- 
TH ANGLE AND TWIST WIRE GAUGE orneys a a en aw. iy ventors. Guarantees to work out ideas in strict- 
VY t ss y : AV. est secrecy, and any improvement that he can 
eee oe rON, MaSS.. Send for LISTS Patents obtained in the United States and Valley Railway suggest goes with the work. Thousands of men 
i) D countries. For AKRON, CANTON AND MARIETTA. have crude though really valuable ideas, which 
| : = they lack mechanical training todevelop. Novel- 
a Depot foot of South Water St. ties and patented articles manufactured by con- 
SUN OIN AZZ __ FORREST SILVER BRONZE PACKING. ©) Depart, Arrive, | "ct: 28! Seneca St., Cleveland, O. 
9 \ We AZ V/A. : \pplied toany stuff. | Valley Junction Mail........ *7:25 am *6:40 pm Se 
\ : ne hie. Sad without dis-| Chicago Express............ *8:35 am *0:00 pm| J. H. FLEHARTY & COMPANY, 
’ 3 RE iy TR ‘ON 42) = —— connecting. Steam, | Marietta Express... ........¢11:15 am = +2:35 pm _ 
: fo A y+ SS air and water-tight | Balto. & Wash. Express..... *4:00 pm *10:25 am p92 Seneca St., Cleveland, oO. 
F ‘@) UNDIRYSSSS without the nid. of | Cleve. & Canton Express.... 13: pm +8:20 am Néale, Pidaes. test aa Webter 
' j NY be 2 A . ilw ilv eve SeAIS, AaLeS, ; ol ° 
| | \ N soft packing under *Daily. +Daily, except Sunday. Stamps: Door aad Harter simtee 
TELEPHONE 2429 highest steam pres- |) J om JOHNSON, J. B.CAVEN S Maa Alphabets, Inks, Checks, Check 
AM SHERIFF ST.CLEVELAND,.O.- ee RaGHEntie ad. seawutde seta a reban Ete a7 Bee ey TORO MACHETE, 
— | Se Mrition® Inching ana { Cleveland, Lorain & Wheeling R. R. 
crowding of rod. does De art. 
FO R SA LE. Hot bind, economical, | For Uhrichsville and Bellaire.......... 6:15 a m THE BEST LOOSE PULLEY OILER 
yuaranteed to outlast For Uhrichsville 4:00 p m IN THE WORLD. 
il] other packing. VAI ccc e ce eser vse sessncene . 3 
wley Lathes 26 in. to 60i t efficient offered Used bs the faraeel ; Arrive VANDUZEN PAT. L. PUL. OILER 
. one in. or in., ane ic i : Iron Works. Steam- | From Uhrichsville..................0.. 9:15 a m .ovTENay WN Keeps Pulley olled 8 to 4 weeks with one 
sngine Lathes and Radial Drills. ships and Eleetric Light Companies for years all | From Bellaire and Uhrichsville....... 6:20 p m (~ ee “mA — Send Price and +R V-ONE. 
over the world, Agents Wanted Everywhere. a ATC Tr \ Si 2 s 
LODGE & SHIPLEY MACHINE TOOL CO. | Rakawiieen: : “ = Beale aie J. F. TOWNSEND, e State diameter and s of Pulley, Will 


‘ send Catalogue free. Mention this paper. 
Cincinnati, O. | ‘No."115 LiLerty St.,. NEW YORK. GENERAL TRAFFIC AGENT. The VANDUZEN & TIFT CO.Cincinnati,O, U.S.A, 
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not 


Otherwise 
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Country 
handle our injectors and put oneon every engine 


machine and repair. shops should Lathes, 
in district. Good discounts. We guarantee every 
machine, The Garfield is the most efficient in- 
jector in the market, and has a very large sale. 
Write us at once. Mention this paper. 


THE GARFIELD INJECTOR CO,, Wadsworth, Ohio, 





bal, P ats, - 


jones & Laniken Machine Co., 
Lock Box 61, Springfield, Vt., U. S. A. 














KEY. SEATING MACHINES, UPRIGHT DRILLS. 


And Cutting-Off Machines, 


A SPECIALTY. 
——-SEND FOR LIST OF 


NEW AND SECOND-HAND 


Or anything in Machinists’ Tools or Supplies. 








Planers, Drills, 





- Hachesty 1, | — 











WELLS MACHINE WORKS, |, 


Fostoria, Ohio. ) 






VMiake the 
Best and 
Most 

Complete 
Line 
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‘tisement with inquiry for prices. A 


The Lodge & Davis Machine Tool Co., 


Works, Cincinnati, O. 


ep 5 
se can eerie ah NE ry tia 
* | Doubie or single head 
— Extra quick return to ‘table, 
ae Deep beds well brace 3 
SlUeS, 
THREADING | Operated from both si 


Cross Rail raised by power. 


aiacind So's 4103 pues a4 





ala ot New York House, 64 Cortlandt St. = (Si 9 i“ 
Chicago House, 68-70 S. Canal St. 
| Pittsburgh Hou e, Market and Water Sts, 


St. Lous Hous, 823 N. 2nd St. 





Founded by Mathew, Carey 1785. Cleveland 
HENRY CAREY: BAIRD & CO., Stove 
Industrial Publishers, Booksellers & Importers, ; 
810 Walnut St., Philadelphia, Pa. 32 So. Water 
iol Our newand’ revised catalogue of Practi- al 
caland Scientific Books, 88 pages, 8vo., and our Street. 


other catalogues and circulars,:the w hole cover- 
ing every branch of Science, applied to the Arts, 
sent free of postage to anyone in any part of the 
world who will furnish his address. 








WE HAVE A 
New Combination Lever and Wheel 


Special Neo poaltion to those inclosing # this entire adver | 


before sending for our list and prices. 
cre machinery. 
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MADE ONLY BY THE 


BRADFORD MILL ot 


8th & Evans, CINCINNATI. OH. 


|. FRowere and Prices on application, 


Second - Hand 


ENGINES AND BOILERS. 


FE have on hand a large number of second 
hand Engines and Boilers, of every size 

and kind, good as new, at low prices. Don't buy 
Also iW 
NorTON & Son, 2 Elm 
Mention this paper 


Th Universal Radial Drill Co. 


CINCINNATI, O. 
UNIVERSAL DRILLS, 
RADIAL DRILLS. 












D. K. 
, Cincinnati, O. 





Largest Line Built In U. S. 





“THE LANE & BODLEY COMPANY, 


CINCINNATI, OHIO. 
i . Shaftin - Hangers, - Pulleys. 
Feed 20-inch Drill Press. (Turned) 8: Pehle as self-oiling) 


Which we think has more good points than any other similiar tool 
made. You are invited to call at our machinery store, 74 & 
76 Viaduct, and examine this tool. If you can t 
come write for a_ circular. 


The Parkin & Bosworth Company, 


CLEVELAND, OO. 





Mention this paper, 
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ABSOLUTELY DRY STEAM, 


Obtained By Use of 
HINE’S ELIMINATOR. 
OM. EXTRACTED “fro Gpusart Sem 
Hine’s Eliminator. 
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VERTICAL. 
The acknowledged Superior of all Steam Separators or oil and grease ex- 


Ror . 
. cau wy 
330° 
5 oe \ 
Stalin ta Dale 


tractors. Scientifically tested at Cornell U niversity with the 
best separators known and declared the best. 
Send for circulars. 


Hine Eliminator Co., 


108 Liberty St., New York. 


For this ad., see every other number, 


lron 
Castings. 


HOME STUDY OF 


MECHANICS 


To commence, stud- 
ents only need to know 
how to rend and w rite, 

Send for FREE circu- 
lar to The Correspond- 
ence School of Me- 
chanics, Scranton, Pa. 





HORIZONTAL, 


Mention this paper. 


We melt a high grade of soft, tough iron, 
and make castings for all purposes. 

Write us for estimates. We will save 
you money. 


Walworth Run Foundry Company, 


897-899 Empress 8St., CLEVELAND, O: 


PATENTS: 


WM. M. MONROE, 
SOLICITOR AND COUNSELLOR, City Hall 
Bae ena Room 315. Clev veland, O. 


+ MOS Ce os 


cement, 


87 Water Street, 





Lathes on trial. 


? 





~ Lathe, 81.25 


tures or Artisans, 


a oe SHEPARD, Agent, 


2 nee eee open r. 





Heavy Stands for Shafting, 


Corliss Engines, 


SHEPARD’S NEW S60 


Screw-Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scroll Saw Attachments, 
drels, Twist Drills, Dogs, C ‘alipers, ete. 
Lathes on payment. 
Send for catalogue of outfits for ama- 
Address, 


141 West 2nd St., Cincinnati, Ohlo. 


(large proportions) 







Slide Valve Engines,- Wy 
Belt Elevators, Saw Mills, Etc. ' 





FROM (-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from blow-holes and of 
great atrengt . 

Stronger and more durable than roa ‘forgings in any po- 
Sey ae for 


any service whate 
FTS and 50,000 *GEAR WHEELS of 


this staal ibe running, prove this. 
rossh pads, 5 Rockers 
BSTEEL 
Send for abtalare and prices to 


CHESTER STEEL CASTINGS CO., 


CHESTER Spa. b407 LIBERTY st. PHILADELPHIA, PA. 


Piston-Heads, etc., for Locomotives. 
TINGS of vbr descript on. 


JOHN A. MCG CONNELL & CO., 


MANUFACTURERS OF 


ASBESTOS AND COVERINGS. 





Asbestos Molded Covering. | 


Fire proof Coverings for high pressure and low 
Also, Mineral Wool, Hair Felt an 


rice for low pressure, either in sections, rolls of 
Heat Insulating Materials of all kinds. 


PITTSBURCH, PA. 





Chucks, Man- 








VATED TO THE SCIENTIFIC CONSTRUCTION AND OPERATION OF MACHINES FOR GENERATING AND UTILIZING POWER, AND FOR ALL OTHER PURPNS: 
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METAL CUTTING TOOLS.—IIl. intersection will be the center from | should work at its best, both theo-| terial as regards its correct cutting 


| which to describe the eccentric are, 


retically and practically. ~ properties, but for the same reason 
representing the shape of tool from 


It will be seen that with the inside|as given in describing the latter, 
| the best position for point will be 
very little, if any, below the height 
of center. Of course it will not be 
necessary to lay out the diagram 
described except in the one instance, 
in order to obtain an idea of the 
correct principles involved in so 
important an operation. It is safe 
to say, however, that the geomet- 
rical demonstration of this, as of 
any other subject capable of such 
expression, will give a clearer and 
4 |more correct understanding of the 
‘g |requirements than can be possible 
in any other way, no matter how 
carefully considered. 

Having determined this clearance, 
it is only necessary to say with 
reference to side clearance that 
there being no difference in the ope- 
ration of this tool from that of the 
outside one, the rules given for the 
latter are equally applicable to the 
former. The angle of top face with 
relation to point and side edge 
should also be made similar ; like- 
wise the width of straight portion 
of point to insure smooth turning 
and avoid deep tail marks. Much 
better work, as well as quicker time, 
can be made by using a quick feed 
and rotative speed to suit, than by 
the very common practice of quick 
speed and slow feed. This, of course, 
will be understood as referring to 
roughing cuts only ; for finishing 
cuts the quick speed is generally 
correct. For inside work the tools 
are more often made and set wrong- 
ly than correctly, as can be seen by 
examining those on the tool boards 
of the average lathe hand. Many 
of them are made with any sort of 
excresence on the cutting side, 
ut. From the center toward the which is made to do duty for the 
eft hand side of the periphery (re- SS point. As they are devoid of any 
resenting the side on which the THE HICKS GAS AND GASOLINE © ENGINE.—(See page 12.) such matter as clearance the setting 
0ol would be set) draw a horizontal is made to conform to their pecu- 
'adius, and a second one as far be- liarities of form, and that is usually 
ow the former as will approximate very high above the center, so that 
he position of the heel of the tool. the metal is dug, scraped or torn 
Now, 2° below the second radius off, and instead of being long and 
lraw a third one, and, by setting the curled, the chips fall from the work 
lividers by the chord of the arc con- in a granular or pulverent form. 
ained between the first and second That it is impossible to bore or turn 
‘adii, transfer the measurement from a true surface, either round or 
‘he center of the circle to scribe an straight, with such a tool, must be 
irc between the second and third ra-| Fass we oop a == readily'apparent to anyone who has 
li. The chord of this 2° arc should! F a es Bee his mother-wit, for surely no tech- 
hen be transferred by the dividers) 5 3 Sass = nical knowledge should be necessary 
0 the second radius, measuring in to enable him to see it. 
toward the center from periphery. The difficulties of inside turning 





INSIDE WORK ON THE LATHE, 


For inside work on the lathe there 
re several points in which the gen- 
ral principles of form and use of) 
he tools are radically different, 
rom those for ontside work. The| 
angency of setting, for instance, is | 
mpossible, as a tangent to the in- 
ide periphery of a hollow cylinder | 
aust necessarily fall within the’ 
ody of metal forming the walls. 
‘onsequently the clearance and set- 
ing must be considered with refer- 
nce to the periphery itself. The 
mount of clearance, of course, can- 
ot properly be expressed as an 
ngle of So many degrees, but as 
he tool should form a circular are, 
ecentric with relation to that of the 
ylinder, the degree of eccentricity 
aay readily be considered as an an- 
‘le of the required number of de- 
'rees by imagining the diverging 
res to be straight instead of curved 
ines. This necessarily involves a 
niform degree of divergence; but 
the two arcs be truly circular, the 
wint of uniformity takes care of it- 
elf. For instance, we will assume 
hat the proper height for the point |, 
f the tool is on the horizontal line 
f axis of the cylinder, and that the 
mount of clearance necessary is the 
ame as would be required on out- 
ide work, say 2° from the vertical 
angent. In order to obtain an ex- 
ct equivalent clearance for the in- 
ide surfaces the following method 
ff constructing a diagram will illus- 
rate more clearly than would be 
ossible by a mere description: 

Lay out with the dividers a circle 
f the diameter of the inside surface 
f the cylinder at the bottom of the 





‘+ 









































| 
| 


ia 


i 


d 


i 
ti 





Lastly, erect a radius perpendicular ts Sascsaaeeesasae are much greater for bores of small 
© horizontal one upward,reset the il Sis (eRe a diameter than for large, as it is im- 
lividers to full radius of circle, place BALDWIN’S VACUUM BOILER TUBE CLEANER.—(See page 12.) possible to see the operation of the 





me point at intersection of small) — tool after it has entered the hole for 
Tc, representing the degree of clear-| point to heel, to give the 2 clear-|as with the outside tool, the height | a0 inch or two ; and, therefore, the 
ance with second radius,and scribe| ance required. If the assumed 2° | of the tool with reference to that of | only way of judging whether or not 
across the last or vertical one. This | clearance be correct, then the tool! the lathe center is entirely imma- 





(Continued on page 12.) 








Some Anomalies in Dynamo Design. 


It is frequently stated that no one 
ean design a dynamo who is not a 
trained engineer. If this be the 
case, dynamos must be in rather a 
backward state, for very few dyna- 
mos are nominally designed by en- 
gineers. On the other hand, an 
eminent and very successful dy- 
namo maker has said that a ‘‘cow 
of average intelligence could design 
two bearings, and that is all the 
engineering there is in a dynamo.” 
Probably the truth lies between 
these extemes. There is not much 
engineering construction in a 
dynamo, and in most cases the 
machine bears the name of this or 
that electrician, while all the en- 
gineering details are worked out by 
experienced draughtsmen, who get 
little or no credit for their work. 

Some years ago the complaint 
was made that dynamos_ were 
mechanically bad. The armatures 
were mounted on wooden hubs, and 
the machines looked as if they had 
been made by an optician. Now 
we are going to the other extreme. 
In order to appear ‘‘a thoroughly 
mechanical piece of work,” a dynamo 
is made with a ton or two of extra 
cast iron parts having stresses in 
pounds, but made heavy enough to 
stand pulls of many tons. The 
most serious forces in a dynamo are 
the magnetic pulls of the fields on 
the armature or on one another, but 
these receive very little attention. 
Few dynamos are designed to take 
these pulls fairly, and their value 
in pounds or tons is very seldom 
worked out. The air space in 
many dynamos decreases, visibly 
when the field is excited. Still these 
pulls are steady and not intermit- 
tent, so little harm is done, though 
badly designed machines have come 
to grief from this cause. It is now 
the proper thing to admire a large, 
clumsy dynamo, on the ground that 
it is ‘a good solid mechanical 
machine.” At the recent Crystal 
Palace Exhibition, any machine 
that was big and imposing as a 
structure had an admiring crowd 
round it. No inquiries were made 
as to what its output was or what 
it cost. If it weighed 20 tons and 
gave 20 kilowatts all would be quite 
satisfied and delighted. A very 
small machine is not necessarily 
cheap to make or good to work, 
generally the reverse; but a machine 
that is too large for its output is 
also always bad and expensive. 
The most common method of mak- 
ing a dynamo into a ‘‘good solid 
piece of engineering” is to develop 
its bed-plate to an abnormal extent. 
But the only important stresses in 
a dynamo are internal; the motion 
is steady, and the other forces in 
the machine are insignificant. It 
is, therefore, unnecessary to mount 
the machine on an extensive sub- 
structure of hollow cast iron work. 
Many modern dynamos look as if 
their designers thought they would 
bend unless carefully secured to 
good solid foundations of rock by 
means of ample castings capable of 
withstanding the enormous stresses 
derived, persumably, from the belts 
or ropes. The illusion is generally 
entirely spoilt by hoisting the 
whole thing on two little slides, so 


+ witha ponderous bed-plate mounted 
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There are many odd sights in elec- 
tric stations and installations, but | 
few are stranger than a dynamo | 





on foundation rails. If the machine 
is designed to be used on founda- 
tions rails, the bed-plate might be 
omitted, and full provision made 
for the dynamo to rest on the foun- 
dation rails, but it should not look 
as if it were trying in vain to ‘sit 
down upon a large area, but could 
not reach the ground. If a casting 
is needed to form the framework of 
the dynamo, it should be arranged 
as a frame, and not as a _bed-plate, 
and it might be designed much in 
the same way as the entablature of 
a paddle-wheel engine. 

Any good impression that might 
be made by the imposing amount of 
cast iron in & modern dynamo is 
sadly weakened by the eyebolt with 
which an electrical engineer always 
crowns his work. The eyebolt sug- 
gests that the dynamo may break 
down at any instamt, and can be 
whisked off—if such an expression 
can be used without disrespect to 
the bed-plate—and replaced by an- 
other at a moment's notice. The 
electrician’s eyebolt is almost 
unique. Cylinder covers, piston 
rods, and other parts of marine en- 
gines have eyebolts; but they are 
inserted and taken out by hand 
when the vessel comes into port. 
Engineers do not provide eyebolts 
in other cases. The boilers of a 
steamer, for instance, are dropped 
in without difficulty, and an engine 
maker does not send out, say, a 
hundred-horse stationary engine all 
in one piece with an eyebolt, so 
that it can be lifted like a dynamo 
or a lady’s parcel. In spite of its 
odd appearance the eyebolt has 
some advantages. But the money 
spent in making it, and carefully 
polishing it all over—a most essen- 
tial process it would seem—can 
hardly be saved in reduced cost of 
carriage, due to ease of lifting in 
those cases where sufficiently power- 
ful cranes are in use. 

Few dynamos appear as if com- 
plete drawings had been made be- 
fore building. Apparently the 
drawing office gets out the frame of 
the machine and some other depart- 
ment winds on the wire. The 
erectors at last find that there are 
a number of connections to be made, 
and the appearance of the machine 
is spoiled by the addition of 
rods and bars of _ silk-taped 
copper straggling about in all direc- 
tions. The terminal board is 
screwed on wherever there is room 
for it, having apparently been for- 
gotten when the machine was de- 
signed. The windings, except in 
rare cases, are leftexposed. Some- 
times they are painted red. This 
is a survival of the days when opti- 
cians painted electrical apparatus 


,with red sealing wax varnish. They 


ought, of course, to be covered in. 
In America they are sometimes 
roped, but rope is a bad conductor 
of heat. Besides, a dynamo has 
already so much paper, cotton, vul- 
canized fibre, string and _ other 
materials suggestive of postage- 
stamp edging and sealing-wax, that 
it isa pity to use rope when metal 
can be employed. 

After a few year’s work most 
dynamos are saturated with oil. 
This is due to the design of the 
bearings not being thoroughly 
worked out. The drawing office 
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las to admit of tightening the belt. |designs a bearing, and the machine 





for rail work alone, and weighing 


is sold, and nothing more is heard of | upward of 30 tons each. 


it until the insulation breaks down, 
and it comes back to be re-wound; 
but even then nothing is attributed 
to the bearings. This is one of 
those cases—common enough in en- 
gineering—of want of touch be- 
tween the makers and users of 
machinery.—London Industries. 





Development in Electric Metal Working. 
BY FREDERICK P. ROYOE. 


In the year 1888 the electric 
welding process was first practically 
applied to commercial work. Ma- 
chines were rapidly built for various 
purposes and welding plants were 
soon established in various large 
works throughout the country, for 
a great variety of purposes. 

ron, steel, copper or brass wire 
of various sizes are united into long 
lengths ; rods and bars of iron and 
steel are welded, shaped and forged 
by electrical heat; axles, tires, 
small parts of carriage and wagon 
work are turned out in large and 
rapidly increasing quantities; tubes 


The leading carriage and wagon 
manufacturers were the first in the 
field, and among those who then 
became interested in welding by 
electricity wete Studebaker Bros. 
Mfg. Co., of South Bend, Ind. ; Hay. 
dock Bros., of St. Louis, Mo.; the 
Parry Mfg. Co., of Indianapolis, 
Ind.; the Racine Wagon and Car. 
riage Co., of Racine, Wis. and the 
Kentucky Wagon Mfg. Co, o 
Louisville, Ky. 

They investigated the proces 
thoroughly, and electric welding 
machines are now in active anc 
successful operation in their shops 
The Cleveland Axle Manufacturing 
Company, of Cleveland, O.; th 
Sheldon Axle Company, of Wilke: 
Barre, Pa., and the M. Seward 4 
Son Company, of New Haven, Conn., 
were also among the first to instal 
apparatus. 

Inquiries are constantly made 
as to the cost of electri 
welding in comparison _ witt 
that of the older forge methods anc 
it is to this important matter tha 


of iron or steel are welded together | it is desirable to give special atten 


in lengths of several hun- 
dred feet, and bent into spirals or 
oblong coils of sizes and shapes re- 
quired; parts of bicycles are brazed 
or welded, as the case may be; iron 
agricultural wheels are welded spoke 
to hub and spoke upset to tire; fine 


tion in this paper. 

There are two important elements 
that enter into the cost of welding 
the labor required at the welde 
and the necessary power to drive 
the dynamo. 

Regarding the labor, an engineei 


grades of tool steel, as Mushet or|always employed in carriage an 


Jessop’s, are welded to machine 
steel, forming tool blanks, which 
may be used with great economy in 
all machine shops; lead composition 


wagon factories can easily atten¢ 
to the running of the dynamo 
The machine is simple in its con 
struction, it requires but very litt 


plates are electrically connected for | care; it must be properly oiled, th 


storage battery purposes ; forgings 


brushes and collector ring kep 


of 10 square inches of section are|clean, but beyond that neods littl 


heated by the welding process, and 
united by enormous hydraulic pres- 
sure; -ship stanchions, rods and 
shafting are easily welded by pow- 
erful machines in our different navy 
yards, and the field is rapidly 
broadening for a greater variety of 
work, and with most satisfactory 
results, 


or no attention. | 

One man only is needed to ope 
rate the welder, where the pieces 4 
be united are of regular shape, an 
the weight is such that they can b 
easily handled. In case grea 
rapidity of work is essential, al 
assistant, generally a boy, will b 
the only additional helper require 


The newly developed methods of | to facilitate the handling of stock 


producing aluminium, and the con- 
sequent decrease in its cost, prom- 
ises to open a wide field for this 
process, as the metal can be welded 
easily and as quickly as-either steel 
or iron. 

Special nfachines have necessarily 
been built adapted to the require- 
ments of these different grades of 
work. The conditions are con- 
stantly changing and welders vary- 
ing from 50 pounds’ weight to that 
of several tons are built as called 
for to meet the demands from vari- 
ous sources. 

At the works of the Johnson 
Company, at Johnstown, Pa., sev- 
eral hundred large welds, in con- 
nection with their various forms of 
road-bed construction are made 
daily. 

There 10 square inches of steel or 
iron are easily welded together, a 
pressure of 150 tons being supplied 
by heavy hydraulic appliances to re- 
duce the burr or upset and finish 
the metal. 

The complete welders are in- 
stalled at their works, five of them 


In the case of axle work, twi 
men are generally needed, a black 
smith to do the welding and | 
helper in reducing the burr or upse 
under hammer and in setting th 
axle, turning out easily 150 sets ¢ 
1” axles, or 100 sets of 1}” axles 
as the case may be. 

In case of light iron buggy tires 
one man can easily weld from 70 
to 800 daily with a helper, at lov 
wages, to bring the stock to th 
machine and take it away. In th 
case of steel tires, 400 or 500 cal 
be similarly welded. In _ heav 
wagon tires somewhat more help } 
needed. At the Studebaker Work 
two heavy tire welders are place 
side by side, with a hammer con 
veniently located, and a force 0 
five men turn out a large produc 
daily. | 

The smaller parts of carriage ant 
wagon work are easily managed )) 
a single operator. Fifth wheels 
step irons, carriage rails, dast 
irons and other similar classes 0 
work are’ turned out with grea 
rapidity. 
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The removal of the upset Or burr 
at the point of welding is, of course, 
an element of cost and can be done 
in a variety of ways. Grinding 


was at first tried, but this was found | 


to be too slow and expensive in con- 
nection with wagon work. Rolling 
was also attempted, but found to be 
impracticable commercially. Ham- 
mering has been found to be the 
cheapest and most effective method 
so far tried. All welds retain suffi- 
cient heat after they are removed 
from the welding machine to be 
hammered as much as may be re- 
quired. Not only does the ham- 
mering reduce the burr to the size 
of the metal, but matervally 
strengthens and improves the weld. 

Various hammers have been de- 
signed working directly in connec- 
tion with the welding machine, but 
with wagon and carriage work the 
ordinary light power hammer is 
found to be the most efficient. 
Rither power or hydraulic presses 
have been found to be efficient in 
some varieties of work. 

When welding apparatus was first 
introduced in carriage works, the 
cost of preparation of the parts to 
be welded was quite an item of ex- 
pense. It was at that time thought 
best to remove all forms of oxide 
which might have accumulated on 
the steel or iron, but as this re- 
quired both time and labor, it was 
speedily abandoned and it was de- 
cided to be more economical to in- 
crease somewhat the force of the 
current used for the welding, even 
at the expense of additional power 
required, and no preparation of the 
metal is now regarded necessary, as 
far as the ordinary oxide formed by 
the rolling of metal bars is con- 
cerned. 

Should there be a heavy red oxide 
or serious accumulation of foreign 
matter it is best to remove this 
before the weld is made. It is fre- 
quently done by pickling, where 
large quantities of metal are to be 
cleaned cheaply, but it is only in 
exceptional cases where this is nec- 
essary. 

The question of actual horse 
power required for welding both 
axles and tires has been carefully 
considered, and- the following fig- 
ures are based upon actual experi- 
ence in various works and from 
very careful electrical and mechan- 
ical tests made by reliable experts : 


1 in. round axle requires 25h. p. for 45 seconds. 
1 in. square és a6 30 6 48 as 
] 


Yin.round “ “ 3S Me 60 
14 in. square ‘* 08 “* 7D * 
2 in.round “ ' 7% de 6 
2 in. square “ oe 90 “« 100 ne 


The slightly increased time and 
power required for welding the 
square axle is not only due to the 
extra metal in it, but in part to the 
care which it is best to use to secure 
a perfect alignment. 


TIRE WELDING. 


1 in. x 3-16 in. tire requires 11 h. p. for 15 seconds 
14 in. x x in. 66 ‘6 23 “ “ 
1% in. x 4 in. “a ry ry) 
1% in. x % in. oe “ 
2 inx % in. 46 ‘6 “ 
2 in.x % in. +“ 6s “ 
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The time above given for welding 
is, of eourse, that required for the 
actual application of the current 
only, and does not include that con- 
sumed by placing the axles or tires 
in the machine, the removal of the 
upset and other finishing processes. 

From the data thus submitted the 
cost of welding can be readily fig- 
ured for any locality where the price 
of fuel and cost of labor are known. 
—[Abstract of a paper read before 


a 


the Buffalo Convention Chicago | gradually and in small quantity, a 


Builders’ Association. 
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CUPOLA PRACTICE. 


BY VICTOR COLLIAU. 
(Answer to a Correspondent.) 

A reader of the ScIENTIFIC 
MACHINIST asks a number of ques- 
tions concerning cupola’ work, 
which the writer answeres as fol- 
lows, the inquiries and statements 
of the correspondent being desig- 
nated as, ‘‘C” and the answers 
and comment of the writer as ‘‘A.” 

C. We have a cupola 23 inches 
in diameter, (we suppose inside of 
lining) and we are melting from 15 
to 28 hundred pounds of iron. 

A. In order to know the per- 
formance of your cupola you must 
state how much time it took to 
make this melting, from the 
moment you had the first iron to 
the dropping of the bottom doors 
of the cupola. 

C. We have always used coal 
for melting, but wish to use coke. 

A. This is the best thing you 
can do. 

C. How much coke should I use 
for a ton of iron, how much should 
be put in for the bed, (or first 
charge of coke,) then how much 
iron on it? 

A. This depends on the quantity 
of iron you intend to melt in one 
operation. Always supposing that 
your cupola is built in good pro- 
portions, the bed (or first charge 
of coke), after the kindling wood 
has been ignited and almost burned 
out, should be three hundred pounds 
of coke and the charge made 
thus: 


Bed Coke, . . . ‘ 300 pounds. 
1st charge of iron, 700 pounds. 

Then coke, ~  . «.  .  .. 50 pounds. 

2d charge of iron, 500 ‘' and 10 pounds lime stone. 

hen coke, . 4 ; ; ° 50 pounds, 

3d charge of iron, 500-** and 10 pounds lime stone. 

50 pounds, 


en coke . . . ° . 

4th charge of iron. 500 ‘ and 10 pounds lime stone. 

Then coke, . j F 50 pounds. 
Sth charge of iron, 500 ‘ and: 

Neither lime nor stone on the last charge. 
Tota) iron, 2,700; lime, 30 pounds, Coke, 500 pounds 

This makes 2,700 pounds of iron, 
melted with 500 pounds of coke, of 
which at least 50 pounds should be 
recovered after dropping bottom 
by throwing water on it and to be 
used for the melting of the next 


ae 

his shows that the larger the 
melting the more economical it is. 
The bed @r first charge of coke) 
is always the same in the same 
size cupola. 

C. How large or how heavy 
pieces should a cupola of this size 
be able to melt to an average ? 

A. The pig iron to be used in 
such size cupola should be broken in 
four pieces, the pigs weighing gen- 
erally about 100 pounds, each piece 
to be about 25 to 30 pounds. The 
scrap iron used with it should be of 
about the same size, but if there 
were any heavier pieces, say 100 
pound chunks, which could not be 
broken, put on the top charge at 
the loading door. Some coke should 
be put on and all around the large 
piece, which would follow the iron 
down the cupola to the melting 
point, which is a few inches above 
the tuyeres. 

C. When using coke should I 
wait until the coke is all red (or 
nearly so) before putting in the 
iron ? 

A. Have the tap and slag holes 
and all the tuyeres open, make a 
wook fire to reach one foot over the 
top of the tuyeres, then add coke 


shovel full at a time, keeping it 
lighted and level 20” above the 
tuyeres ; then charge as indicated 
above and on the last charge of iron 
put no fuel. 

It must be well understood tha 
to obtain the results given the pres- 
sure of blast should always be about 
four ounces, maintained during all 
the time of the melting. 

The blast should not -be used 
before the cupola is full to the load- 
ing doors, and then not to be 
stopped but two or three minutes 
before dropping the bottom. 

This pressure of blast of four 
ounces for a cupola of from 20” to 
25" diameter inside of brick lining 
will be obtained with a Buffalo pres- 
sure blower No. 5, which is 26” 
high and making 3,000 revolutions 
per minute, requiring at that speed 
one-half horse power. 

C. Some tell me to put iron in 
as soon as coke and put on blast. 

A. You must not commence 
charging iron until the bed is well 
lighted and you should not put the 
blast on until the cupola is full to 
the loading doors. 

For a cupola of from 20” to 25” 
in diameter, inside of lining, the 
loading doors should be 10 feet 
above the bottom plate. 7 

To obtain a good draft and a 
good lighting of the bed the cupola 
should be 50 feet high above the 
foundation plate, though 60 feet 
would be better. 

C. Does coke have a tendency to 
harden iron more than coal ? 

A. No;on the contrary, for the 
following reasons : 

1. The iron is hardened in a 
cupola, if the fusion goes slowly. 
The iron being a long time exposed 
to the ox‘dizing influence of the air 
looses some carbon which was in 
combination with the iron ; the car- 
bon being burned out, the iron be- 
comes hard. With coke, the melt- 
ing being much faster, the blast has 
less time to burn the carbon, so the 
iron remains soft. 

2. The coke is made of coal b 
burning it partially. All thesulphur 
which may be in it burns out in the 
operation of coke making. 

Sulphur has a great affinity for 
iron, and if there is any in the fuel 
it combines with the iron and makes 
it very hard and brittle. By using 
coke there is no such danger of 
sulphur. In coal there is often sul- 
phur which, combining with the 
iron when melting, makes it hard. 
Coal requires more blast than coke 
to burn well and even with astronger 
blast burns slower than coke. More 
blast means more expenditure of 
power and this means more ex- 
pense. By burning slower it melts 
the iron more slowly, exposing it 
longer to the blast, burning more of 
its carbon and very often leaving 
some sulphur in its place, to the 
detriment of the iron. 
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THE Lodge & Shipley Machine 
Tool Company’s motor gear lathes 
exhibited at the recent convention 
of the National ‘Street Railway 
Association, at Cleveland, accomp- 
lished the remarkable preformance 
of turning, boring and squaring a 
motor gear 23 inches diameter, 44 
inch face and 3€ inch bore in 17 
minutes. This machine is meeting 
with general favor, not only for 
motor gear work, but for general 
maehine work. 


“SHELL PATTERNS.”—ENGINE BEDS. 





BY J. LEON GOBEILLE. 


Not very long ago it was the 
general pratice to make dry sand 
cores for almost everything. The 
simplest forms, like, for example, 
a pot with flaring sides, were so ’ 
made by the best pattern makers. 
An iron pattern was seldom thought 
of, and even brass patterns were 
not used extensively, as all good 
patterns were of mahogany and 
made over again, when worn too 
much, forlonger use. After awhile 
all cast iron vessels were made 
lighter—a shell pattern being made 
by filling up a casting, and the 
work put up on a follow-board. 
The complications of plate work, 
especially stoves, during the past 
ten years have taught the pattern 
maker many things he might have 
know long before, had he taken the 
molder into his confidence instead 
of ignoring that important person- 
age and knowing it all himself. 

It is not necessary to points out 
the many lines in which this com- 
paratively new idea has gradually 
got a fast hold. It is more inter- 
esting to discuss something that is 
going on right now—the change in 
practice regarding engine beds. 
Three years from new if an engine 
bed of ordinary size is made with a 
baked sand core, either your practice 
or your design will have to be 
changed. When beds for 10x12” 
engines can be molded for 
$2.20 and irregularly shaped 
tangyes for $3.50, it looks as 
if the pattern maker would have 
to make some explanation when he 
sends out a cored pattern, and de- 
signers of-engines look about them 
a bit and learn simplicity and not 
complexity in laying down their 
lines for cheap engines. The cheap 
engine is here to stay. For light 
powers, say under 50 H. P. and, 
with improvements in regulation, 
the plain slide valve is about as 
effective and economical as any- 
thing. 

Let me tell you how a bright 
youngster in acountry pattern shop 
made a Shell pattern from the old 
fashioned kind. He rammed up the 
drag as usual, filled the center with 
old blocks and made a plaster cope. 
Then he rammed up a second nowel 
shaved off the sides and nearly ver- 
tical parts of his plaster cast, mak- 
ing all necessary changes to insure 
draft, raised the cope the thickness 


.of metal desired, by means of strips 


of board around the parting and 
got a good casting the first time all 
ready to file up. The job took him 
two days with a molder to help him, 
and he saved a pattern expense of 
at least fifty dollars, besides 78 
pounds weight of iron and $3.12 
molding expense, on each bed made 
thereafter. Not 80 bad for an 
apprentice in a small pattern shop; 
but then he had brains and took a 
lively interest in his employer’s 
business-qualities which are unfor- 
tunately lacking in some appren- 
tices. 

This is simply a hypothetical case 
put in this form to give some am- 
bitious youngman ahint. Youcan 
save money for your employer and 
thereby advance your own interests 
if you keep your eyes open and do 
a little thinking on the shell pat- 
tern question. 

One of the things to be learned is 
to avoid the core box, excepting 
where it cannot be dispensed with, 
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WHAT SHALL IT BE? 

Election day has come and gone, 
and the Democratic party has the 
reins of government. This paper 
is not a political organ, and does 
not propose now to depart from its 
policy of not discussing political 
matters. There are, however, -a 
few pertinent questions, important 
to every citizen, which the recent 
election has brought forward. Since 
the election of Lincoln the policy of 
one political party has been domi- 
nant. Though lacking a majority 
in the House of Représentatives for 
some years, it held the Senate and 
the Presidency and had the balance 
of power. The one term of the 
opposing party in the presidential 
chair did not witness a change of 
policy for the reason that the Sen- 
ate was still in control of the party 
that had run the government for a 
quarter of century, and no legisla- 
tion subverting existing arrange- 
ments could be enacted without its 
consent. 

For the first time since the late 
war another party is supreme in 
the executive and _legistative 
branches of our government. 
Though the Senate is now Republi- 
can, it willbe Democratic in ashort 
time, without doubt. The question 
now arises, in the mind of every 
thinking person, what will be policy 
of the new and absolutely potent 
biministration? What will be done 
with the tariff, with the currency, 
with our trade built upon reciproc- 
ity treaties, with the internal 
revenue tax, with our rivers and 
harbors, and in short, with the 
present plans of carrying on the 
business of the people, the power 
to do, which is delegated to the 
federal government? 

It would be deviating from our 
custom to express any opinion 
whether there is need of changes in 
the conduct of the government, 
whether to uproot present methods 
and management would be wise or 
unwise. We hope that the conduct 
of affairs will be for the greatest 
good to the greatest number, that 
any new movements will be for the 
better, that conservatism will be 
in the ascendency. 
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CARE OF STEAM BOILERS. 





BY ALBERT E. EDKINS. 


We know from the experience 
that all boilers are gradually weak- 
ened by the work of destructive 
agents upon them from the time 
they are put into operation until 
they are discarded and carted away 
to the scrap heap in some rolling 
mill yard. 

The rapidity with which this 
deterioration takes place depénds 
to a great extent on the following: 
Ist. The quality of material and 
workmanship; 2d. The location of 
boiler setting; 3rd. Last, but not 
least, the amount of care bestowed 
upon it by the man who is placed 
in charge. 

One of the worst enenies of a 
steam boiler, with which we have 
to contend, is external corrosion, 
and it is toa great extent caused 
by negligence. This form of corro- 
sion is often caused by the guage 
cocks, man holes, flange joints, tube 
ends, rivetted seams, &c., being 
allowed to leak and drip down the 
front and shell of boilers day after 
day where (oft times) ‘‘out of sight, 
out of mind,” the plate is eaten 
away in a surpisingly short space 
of time to such an extend as to_ be- 
come dangerous. I notice that it 
is a very common thing to find the 
heads of boilers in the vicinity of 
the hand holes eaten away from the 
above cause. How often do we 
hear a hand make use of such an 
expression as this after making a 
hand hole joint and finding it leaks 
a little, ‘‘Oh, it’s good enough!” 
Every engineer * * * will 
agree with me when I say that there 
is nothing good enough for a steam 
boiler in the way of care and atten- 
tion, unless it be the very best 
which the engineer has in his power 
to give. 

The old saying, ‘‘As a man sows 
so shall he reap,” is never more 
applicable than to a boiler in regard 
to the result of good, bad or indiffer- 
ent handling as the case may be. 
Just as soon as a leak is discovered 
around a boiler it should be attended 
to, as if not it only tends to make 
matters worse, as I have before 
stated by inducing corrosion, as hot 
water and coal soot combined are 
corrosive agents of great strength 
and it is surprising how soon they 
will eat away the sheet to one-half 
of its original thickness. As I 
stated above this is a very common 
occurance around hand hole doors 
and the plate is often found eaten 
away to such an extent as to need 
patching. I can attribute such 
cases as this to nothing but care- 
lessness, as it can always be pre- 
vented by a little care and pains in 
making a joint. I have yet to find 
the hand hole that I can’t make 
tight. 

My way of making a hand hole 
joint is as follows: Clean the plate 
and sheet well, then wind about 
three turns of cotton wick tightly 
round the plate, cut a gasket of 3” 
rubber to fit plate snugly, then on 
top of it smear well with black lead 
or plumbago and oil. I never use 
red or white lead around a boiler 
except for pipe threads, and even 
for that I believe plumbago is the 
best. By using the black lead and 
oil on the rubber it can be removed 
at any time, and the gasket will ad- 
here to the plate, having a smooth 
face, and can often be used three or 
four times. I have often packed 
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so-called ‘‘hard ones” in this manner 
and made them quite tight when 
other means have failed. 

For man hole plates I always use 
4” asbestos board cut to fit the plate 
snugly, then soak it in water for an 
hour, put it on the plate smearing 
the side coming in contact with 
the boiler shell, well with black 
lead and oil. Then when breaking 
joint again it will only be necessary 
to pour some water over the asbes- 
tos to soften it and apply more 
black lead and oil, and it is ready 
for use again. I have made joint 
for a man-hole in this manner which 
has lasted four years and been 
broken every three months. I be- 
lieve this to be the cheapest joint 
for a man-hole plate, taking every- 
thing into consideration. Asbestos 
is a good steam packing, but I would 
not advise its use on water joints, 
such as hand-holes, as the water 
will soak through it. 

We now come to the internal cor- 
rosion, which is another form of 
wasting away, but it is not quite 
so rapid as external corrosion when 
left to take its own course. The 
action of internal corrosion may be 
classified under the following head- 
ings, viz: Chemical, Galvanic and 
Mechanical. It is chemical when 
seen in the form of the rusting 
away of plates in a uniform manner. 
When galvanic, its presence is made 
known by the rivet and stay heads 
being eater away, also by pitting 
taking place in the tubes and sheets. 
We also find the ends of guage 
glasses eaten away thin in some 
boilers from the same cause. Gal- 
vanism is:a species of electricity 
which is»excited by establishing 
contact or communication between 
two metals through the medium of 
a liquid and it possesses energetic 
decomposing power. Mechanical 
action, such as grooving and buck- 
ling of plates, is caused principally 
by unequal expansion and contrac- 
tion. If we look into this matter a 
little it will not be hard to under- 
stand the cause of buckling and 
grooving. Take for instance an 
internally fired boiler (one flue, or 
scotch-type) * * * and it is 
very evident that the difference of 
expansion between the furnace flue 
and the shell must be considerable, 
owing to the high temperature of 
the fire, and as the flue cannot ex- 
pand very much endways on account 
of the rigidity of the heads, it has 
to adapt itself under these condi- 
tions somewhat to the shape of a 
bow, and it is from these actions 
that the grooving occurs in the 
roots of angle irons that secure the 
flue to the heads in this class of 
boiler. Mechanical action like the 
above frets and irritates the iron 
or steel until the skin is broken. 
The fracture is also acted upon by 
any acids which may be present in 
the water until the groove or frac- 
ture extends in many cases clear 
through the sheet. * * * 

The practice of some engineers 
of opening the furnace doors of 
boilers to check the generation of 
steam instead of having and using 
dampers cannot be too severely con- 
demed, as leaky seams, rivet cracks, 
and other evils must follow such a 
practice, to say nothing of boiler 
maker's repair bills, and yet it is 
daily persisted in by some men. 

It should be the aim of every fire- 
man and engineer to keep the tem- 
perature of the furnace as near one 
point as practicable, if they wish to 


havea boiler free from leaks and thus 
reduce thesudden expansion and con- 
traction toa minimum. The man 
who throws on a heavy fire and lets: 
it burn up and die down until there: 
is barely enough incandescent fuel 
to ignite fresh coal, and charges up 
his furnace again with green coal 
is not doing his duty either to his. 
boiler or his employer as_ such 
slovenly work cannot fail, in time, 
to produce bad results to the boiler, 
to say nothing of such a course be-: 
ing uneconomical in the generation 
of steam. 

In regard to internal corrosion. 
where it is uniform and in the shay 
of rusting away of the plates, I be- 
lieve the best thing is to get a 
sample of feed water analyzed and 
a@ compound prepared especially to 
counteract the action of the cor- 
rosive agent or agents in the water. 
For the second form of corrosion, 
which is galvanic, I know no remedy, 
except to watch boilers carefully 
and have them inspected regularly. 
so that all defects may be discovered 
and made good before they become 
actually dangerous. In the case of 
pitting, which occurs mostly in low 
pressure heating boilers where thie: 
condensation is returned continu- 
ously to the boiler, I would advis. 
that a few pounds of sal-soda b 
put in the boiler during the winter. . 
and when laying up the boiler for 
summer, after washing it out tha- 
oughly with hose and making all 
joints good, put in 10 pounds of 
sal-soda and get up 3 or 4 pouns 
of steam on boiler alone, then let. 
boiler cool off and when cool fill up 
with water to the stop valve on 
main steam pipe. The above treat- 
ment will arrest the action of pit- 
ting, and in a damp place where a, 
boiler stands idle all summer, after 
smearing boiler all over with coarse 
oil fill up with water and put in ten 
pounds of sal-soda dissolved and 
let it remain until the fall or when- 
ever it may be wanted. This treat-. 
ment will keep the boiler free from 
external corrosion caused by a damp 
cellar. | 

To guard against grooving and 
buckling, I would say, have enough 
boilers to generate the necessary 
amount of steam without having to 
force your fires, the effect of which 
is to shorten the life of your boiler 
and this to at all the expense of 
economy in fuel. It is a mistake 
to put in two boilers of 100 h. p. 
rated capacity to do 250 h. p. actual 
work. It would pay well in the: 
long run to put in four boilers of 100. 
h. p. rated capacity and run with 
slower fires and be in a position to. 
shut one down at any time for clean- 
ing. There is no advantage in 
forcing a steam boiler, look at it, 
from any point we may, but | am. 
well aware that it is a very hard 
matter to get some steam users to_ 
regard it in this light as it seems 
to them always a matter of dollars 
and cents in the first cost. 

I came across a case not long ago 
where a man boasted to me with 
apparent pride that the man-hole | 
plate of his boiler had not been re_ 
moved since the boiler was put in, | 
which is some nine or ten years age. _ 
and that he only took out the hand- 
holes and washed out once a year. 
When such men as this are allowed — 
to control steam boilers, is there — 
any need to wonder that week after 
week we read in our daily paper — 
of boiler explosions and_ loss of | 
valuable lives and property? Many 
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people think boiler eXplosions are 
gurely accidental and can’t be 
avoided; I maintain that this is a 
mistaken idea, and I feel sure that 
f all the details of these explosions 
were known the cause would in many 
rases be traced to ignorance and 
negligence of the common sense 
rules which should govern the opera- 
tion of steam boilers. 

From the reports of the different 
boiler inspection and _ insurance 
companies of this and _ other 
countries, also of districts where an 
Engineers License and Boiler In- 
spection Law are in force and faith- 
fully carried out, it is fair to assume 
that these boilers which have ex- 
ploded during the past year would 
not have done so had they been 
inspected. 

No boiler of the horizontal tubu- 
lar type should be allowed to run 
over @ month, when generating 
steam for power, without washing 
out and the man-hole should be re- 
moved at least every three months 
and the fireman go inside with 
scraping tools and dislodge all the 
scale and deposit he can, afterwards 
taking in the hose with him and 
washing off tubes and shell thor- 
oughly. It is a good thing two or 
three days before washing out to 
pump into the boiler 10 or 12. pounds 
of sal-soda, as this will soften the 
scale and make it much more easy 
to remove. 

In case a boiler is badly scaled I 
have the following a good course to 
pursue: when a boiler can be laid 
off for a few days, put in from 20 
to 50 pounds (according to state of 
boiler) of caustic soda and get up 
60 pounds pressure of steam, ~and 
keep it up for a day, then let steam 
down but keep enough fire going to 
keep boiler hot and water at 212° 
F. for a few days. Then let boiler 
cool down, let off water and wash 
with hose under good pressure, and 
repeat the dose if necessary. This 
treatment has been found to clean 
aboiler when everything else has 
failed. Some engineers are in the 
habit of blowing off a boiler under 
steam pressure and_ turning 
on the cold water to 
out while hot, as they claim by so 
doing it takes off the scale. That 
it does so is no doubt a fact, as the 
sudden contraction of the plates is 
so rapid that the scale is cracked 
and falls off. In following such a 
course a man may get off some of 
the scale, but the damage done to 
the boiler from such sudden con- 
traction is such that it soon means 
a bill from the boiler shop for 
repairs. 

The proper way to wash outa 
boiler is to let both boiler and brick- 
work cool down, if possible, then 
Tun off the water, and open up 
hand-holes, when the mud and sedi- 
ment will be found in ‘the bottom 
of shell and can be easily removed. 
After filling up the boiler with cold 
water put a slow fire under it and 
gradually warm itup: Forcing a 
heavy fire under a boiler full of 
cold water is as bad or worse than 
blowing off under pressure and 
Washing out hot, and the engineer 
who boasts of having got up 20 
pounds of steam from water at 45° 
F. in 20 minutes, only shows his 
own ignorance. 

Every man having charge of steam 
boilers should take pride in keep- 
ing them, and everything. in con- 
hection with them, clean and in 
good order. He should be cool and 


wash: 


collected in case of an accident 
and not, like a man I knew ofa 
short time ago who took a situa- 
tion to run a small engine and 
boiler and when the second day, 
the guage glass broke, put for the 
street and could not be induced to 
go back until the engineer from the 
next door had been in and shut off 
the valves communicating with the 
boiler. Never allow any oil to 
enter your boiler. I am aware that 
many engineers believe that a little 
cylinder oil in a boiler is a preven- 
tative against scale; but be this as 
it may (and I am not prepared to 
contradict it), itis a well known fact 
to many engineers that very serious 
damage has-been done to boilers by 
reason of oil mixing with the im- 
purities held in the water and form- 
ing a kind of paste which Mm some 
cases has fallen to the bottom of 
boiler and remained there, and owing 
to the fact that this oily paste has 
kept the water from taking the 
heat from the plate, the result has 
been that ‘the plate has been heated 


to such a temperature that the pres- 


sure has buldged the plate down, 
and in some cases a fracture has 
taken place. Some engineers will 
tell you they have allowed the oil 
from the condensation of exhaust 
steam to be returned to the boiler for 
years without any harm to the 
boiler, but I could tell you of places 
where it was only allowed to go in 
three months or so and the result 
was overheating of sheets, and when 
the sheets were cut out the oil and 
mud were found thick on the water 
side of sheet. The best cure for 
anything is prevention, and if the 
oil is being returned in condensa- 
tion from your exhaust heating 
system to your boiler, my advice is 
to take means to prevent it at once, 
or if you neglect to do so you may 
have trouble. It is a pleasure to 
go into boiler rooms where cleanli- 
ness is observed, not only on the 
brass mountings and fronts, but 
up over the tops of boilers, which 
in too many places serve as a lum- 
ber room for pipes, bricks, old bags 
and a large quantity of dust. A 
boiler should be kept as clean on 
top as in front, and it is a very 
small matter to keep it so when 
once it has been put in that con- 
dition. The plea which is so often 
put forth by engineers as an excuse 
for a dirty, slovenly engine and 
boiler room, ‘‘Oh if it suit the boss 
it will suit me,” is about played 
out. The men who get on well are 
those who take an interest in all 
they do, are clean and tidy about 
their engine rooms, and put in their 
Spare time reading and studying, 
in order that they may keep up to 
the times and be in a position to 
take advantage of a better situation 
when it is offered. It is this style 
of men who get there every time. — 
[Extracts from a:paper read before 
the C. A. S. E. at Hamilton, Ont. 
————_—_ 

To know how go pick out a good 
grindstone for tools—an important 
matter to every one using tools— 
send for a copy of the Cleveland 
Stone Company’s elegant catalogue 
G., on this subject, illustrated with 
very artistic photogravures. Their 
address is 36 Wilshire Bldg., Cleve- 
land, Ohio. 

————_»—_ 

PrRoF. CARPENTER, gives the rate 
at which a jet of steam flows through 
the nozzle of an injector as 1,400 
feet per second for all pressure. 





Readers sre invited to use this department. 
Al) questions on mechanical! and scientific sub- 
jects of a practica] nature and of general interest 
will receive attention. The writer must ie his 
name in full, but nothing that may identify him 
will be published with a question if he requests 
his name withheld. It will give the editor pleas- 
ure to assist, through this column, all readers, if 
possible, and he cordially solicits practical 
queries. | 


(458.) Louis Adamson, Brook- 
ings, S..D., writes: 1. ‘‘Is it more 
economy to cushion with exhaust 
steam than with live steam in a non- 
condensing engine, running 85 re- 
volutions per minute, steam pres- 
sure 85 pounds?, 2. Is it more 
economy to use two boilers than 
ene? 3. How much lead should 
the steam-valve have on a Corliss 
engine, running 85 revolutions per 
minute? . 4. What is the H. P. 
of an engine running 85 revolutions 
per minute, steam cut off at one- 
fifth of the stroke and gauge pres- 
sure 85 pounds, size of cylinder 
14x42”, 4” clearance, thickness of 
piston-head 8%, size of piston rod 
23’? How much coal should this 
take a day of 11 hours? A.—1. 
Exhaust steam. 2. If you mean 
whether it is better to have the 
same heating surface in two boilers 
than one boiler, as in the case of 
one 100 H. P. or two 50 H. P., we 
do dot see any advantage in it, un- 
less the capacity required is large. 
Where a boiler has to be crowded 
to get the evaporation required, it 
is wise to put in another. 3. Gen- 
erally about 1-16”, but no rule can 
be given. It depends on the load, 
the peculiarities of the engine, etc. 
The only accurate method is to put 
on an indicator. 4. The water 
consumption will be about 24 pounds 
per H. P. per hour. Theoretically, 
it is about nineteen, but the actual 
is about 25 per cent. more than the 
indicated. The amount of fuel 
necessary to evaporate this quantity 
of water, depends so much on the 
furnace and boiler, that we can not 
give you any figures. 

(459.) ‘-Mechanic,” Philadelphia, 
Pa., asks: ‘I wish to inquire 
what questions are most likely 
to be asked an applicant for a 
stationary engineer’s license. A.— 
No two examiners of engineers 
conduct an examination in the same 
way. While the questions elicit 
about the same facts, they vary in 
form considerably. If an examiner 
is himself a practical engineer and 
@ proper man for the place, he asks 
the applicant questions on the 
philosophy of heat and steam, boiler 
construction, design, material for 
boilers, strength of same, figuring 
pressure, care and management of 
boilers, figuring safety valve, con- 
struction of engines, their care and 
management, 
etc. - It is well to be posted on these 
points, and to know how to take 
care of a steam plant before present- 
ing one’s self for examination. — 

(460.) Victor Ferriot, Akron, 
O.; writes: ‘Please let me know 
through ‘questions and answers’, 
how to cool off a hot box without 
using water or patent oils or with- 
out stoppingOthe machine.” A.— 
That isa hard one to answer. Take 
off the caps of bearings and if there 
is any gum or other substance in 
them that should not be there, clean 
out the best you can. See that the 
lubricators feed properly, and run 
slow for a time if possible. We do 


indicatar practice,: 


six feet in diameter. 


not know of any way to cool off a 
hot box satisfactorily without 
shutting down. As for oils, they 
are all right, patent or not, if they 
contain no ingredients that injure 
them as lubricants. Lubricating 
oil should be of good quality. 


(461.) Samuel E. Kay, Chester, 
Pa., writes: ‘‘I have a question I 
would like you to answer in your 
paper—how to run a ‘16 candle 
power lamp, with a battery. I 
have a battery made of 6 jelly 
tumblers, carbon zinc and salam- 
moniac. I also have an ‘induction 
coil of 1000 feet made of 48 magnet 
cotton covered copper wire. The 
lamp I meant is a 16 canflle power 
incandescent.” A.—It would not 
be practical to run a 16 G P. lamp 
from the battery you speak of. For 
instance, a 16 C. P? lamp of what- 
ever voltage, needs about 55 watts 
and in your case the voltage would 
be about 6, thus a single lamp con- 
suming 55° watts: would require 
55 —6=9.16 amperes, the resist- 


| ance of the lamp being 6—9. 16= .065 


ohms, and to carry this current of 
9.16 amperes without too great a 
loss, quite a heavy wire would 
have to be used. On the 
other hand the size of cells would 
not make possible the taking of 9 
amperes from them for but a short 
time if at all. Should they be made 
larger then they would become 
polarized when in continuous use, 
thus destroying their efficiency. 
However, a small 1 or 2 candle 
lamp could be used from about 6 
Leclanche cells, for use in a small 
room, and a push-button in circuit, 
to allow of the telling of the time 
of clock, ete. 


(462.) M. Beck, Brookings, S.D., 
writes: ‘‘I have a small dynamo in 
which the south pole is built up of 
a number of small electro-magnets. 
It is in the form of a circle with the 
poles all out, and is keyed fast to 
the main shaft. They are to be ex- 
cited by a wire running through 
the shaft to them. The north pole 
is a pair of poles similar to the or- 
dinary. poles of a common machine, 
but both north. The armature is 
built of wire wound so as to be in 
the form of a hollow cylinder, to 
fit over the south or center magnet. 
It has appropriate ends bolted on 
with a commutator attached, and is 
to run loose on the shaft. All the 
little troubles like the oil running 
into the armature, etc. have been 
overcome. Please give me your 
honest opinion as to whether you 
think there is anything in it or not. 
Would it be better if the inside mag- 
net was divided into two, one south 
and the other north, with opposing 
poles opposite?” A.—lIf construct- 
ing a slow speed dynamo, it would 
be advantageous to use a large 
number of radial magnets both in- 
side and outside of the armature. 
The armature could be from four to 
On the other 
hand, if a high speed machine is 
wanted it is thought that four 
stationary magnets would serve 
better, two inside and two outside 
of the armature. It would seem as 
though the only special advantage 
accruing from this construction 
would be an increased magnetic 
fleld of even intensity. As to the 
efficiency, this could alone be ascer- 
tained by a prolonged actual test. 

[A number of questions stand 
over for answer in futnre issues. 
Allare answered in order of priority. 


STRUCTURE OF THE STEAM-ENGINE:— IV. 








BY PROF. R. H. THURSTON. 
The general arrangement and dis- 
position ofthe parts of a triple-ex- 
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old cylinder and connecting it to 
the beam either at the old air-pump 
centre, if condensing, or to the 


point at which the air-pump would 
have been attached, if the engine be 


others only by the establishment of tion, the old is put in good order. 


a Separate complete high-pressure 
engine in close proximity to the old 
and arranging the latter to take its 
steam from the former. 


Fie. 48—TRIPLE-EXPANSION CORLISS ENGINE. 
~~ 


pansion engine, as built by the Cor-(non-condensing. The vertical mar- 
liss Co., is seen in Fig. 43. Here|ine engine may sometimes be al- 


the low-pressure cylinder is divided, 
one of its two elements being cou- 
pled with the high-pressure cylinder 
on the right, and the twin with the 
intermediate cylinder on the left. 
The cranks are set at 90 degrees. 
These engines have cylinders 20, 34, 
36, and 36 inches diameter and 5 feet 
stroke of piston. All cylinders are 
completely steam-jacketed, heads 
included, and the steam is somewhat 
superheated. Jet-condensers are 
used. Tte capacity of the engine 
is 1000 I. H. P. or more, and its 
“duty” is about 135, 000, 000 pounds; 
the fuel used, when of good quality, 
amounting, on test, to 1.44 pounds 
per horse-power per hour. 
“Compounding” simple engines 
is often a very economical and pro- 
fitable plan. The method depends 
mainly upon the design of the engine 


| 


For cases in which the old engine is 
reasonably economical, the gain 
is simply that due to reduction of 
cylinder-condensation, and this is 
at least partly compensated by the 
friction of the added parts. Sav. 
ings as great as one half are not 
unusual.in such cases as the first, 
and as little as ten per cent, in 
cases like the second, are common. 
Whether such a gain is, on the 


‘| whole, financially advantageous is 


still another question to be settled 
for each case. 

Rolling-mill Engines are often 
constructed especially for their 
work. For heavy mills they are 
often made to reverse. 

The last figure illustrates a com- 
mon form of reversing-engine. The 
engine frames are heavy cast-iron 
girders having a bearing the entire 
length on the foundation. On the 
top side of the frames are the main. 
journals. These journals are pro- 
vided with means for taking up 
wear and adjusting the helical gears 
which transmit motion from one 
shaft to the other. 

The main valves are placed under 
the cylinders, the valve-chambers 
forming a part of the cylinder cast- 
ing, thus bringing the steam-ports 
on the lower side of the cylinder, to 
allow water of condensation to pass 
out through the exhaust-ports witb- 


The gain to be anticipated by|out danger to either cylinder or 
such improvement and alteration'head. As an additional means of 


Fie. 44.--REVERSING ENGINE. 





tobe soaltered. Thecommon forms |tered into the compound form by of type will depend upon the char-|safety the builders often use ‘‘snift- 


of stationary beam-engine are com-| placing the new cylinder above the | acter 





monly improved by what is called 
‘‘McNaughting,” placing a new 
high-pressure cylinder beside the 


Fie. 45—REVERSING ROLLING-MILL ENGINE, 





old and the two pistons on a com- 
mon rod. Many engines cannot be 
satisfactorily compounded, and 





of 


the altered machine. |ing-valves” on each end of the cy!- 


inder. 

Where very heavy rolls are em- 
ployed, as in making armor-plate, 
for example, an engine is often de- 
manded which map be instantly re- 
versed, driving with equal facility 
in either direction. Fig. 45 ex- 
hibits such an engine as built by 
Allis Co., from Mr. Reynold’s plans. 
for Messrs. Carnegie, Phipps & Co. 
of Pittsburgh. The fly-wheel is 
here, also, dispensed with, and the 


engine are designed for high speeds 


of rotation and very heavy work. 

The steam-cylinders are forty 
inches diameter by fifty-four inches 
stroke, with Reynolds’ Corliss valve- 
gear without the drop cut-off mech- 
anism; the speed of the engines is 
controlled by the operator, and is 
varied in every-day practice from 
9 revolutions to 120 revolutions per 
minute. Tower from the crank- 
shaft is transmitted to the roll-shaft 
by means of a pair of shrouded heli- 
cal-tooth steel gears. 

The reversing mechanism, oper: 


Should it be a very wasteful engine, | ated by steam, is controlled by 3 
enormous gains may be anticipated|lever on the engineer's platform 
if, while adding the new construc-|from this position he has uneb 
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tructed view of all parts Of the 
mgine and roll-tram.—(From ‘“‘A 
danual of the Steam-Engine,” by 
“hurston, published by John Wiley 
k Sons, 53 E 10th St. N. Y. 
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BLACKSMITHING FOR ALL MECHANICS. 
BY JOSEPH HILL. 

One of the first principles needed, 
sta become acquainted with the 
srain of iron. Some beginners lose 
sight of the fact, that iron has a 
srain like wood, and it is a delusion 
mong a great number of experienc- 
d smiths, that if a piece of forging 
s made from a solid piece of iron, it 
s far the best job, when such is 
iot the case, for they do not take 
nto consideration, the running of 
he grain. For example, I wish to 
nake a ring or collar, say 3” Dia. 
f hole and about 1” thick. Tomake 
t from a solid piece take a flat 
xiece of iron, punch a hole and 
work it out to the desired size. 

That way, you plainly see, we 
have the end or cross grain. The 
other and right way is to take a 
piece of 1” square iron, the needed 
length, bend it to a circle and 
weld it; there you find the grain 
all the same way, thereby making 
it 50 to 75 per cent stronger. 

The above is a very simple illus- 
tration, but that principle must be 
carried out in all general black- 
smithing, if you want strength 


4 5 
and lightness combined. I have 
seen very large and costly forgings 
broken such as crank shaft, etc., 
some two tons in weight, simply 
because the above principle had 
not been adhered to. 

The art of heating metals will 
come more by experience than 
theory can teach, although it is 
well to caution beginners to beware 
of the prevailing idea among most 
smiths, that the iron you are about 
to weld should be very soft to en- 
sure good welding. True it is, it 
will retain the heat a little longer 
to enable you to work it, but in so 
doing the toughness or fiber of the 
iron is destroyed, leaving the weld- 
ing brittle and of little strength, 
instead of being as strong or, as it 
should be, stronger than the other 
part of the bar. I could give the 
temperature to weld, but that is 
not practical. My experience has 
been to heat iron for welding pur- 
poses so that it will bear a blow 
from tne hammer directly it leaves 
the forge or furnace, then you are 
sure of retaining the strength. 

Iron welding being much easier 
than steel, we are apt to become 
careless in the working it as it 
Seemingly retains its compactness, 
but when a little strain takes place 
it is easily parted. 

Welding steel is quite different. 
That metal is such, that when over- 
heated, it will soon make you a- 
ware of the fact, by crumbling to 
Pieces, A smith has to acquire 


this knowledge of heating steel 
for welding by practical experi- 
ments and retaining the same in 
the vision. The reason some men 
are not good welders or heaters is 
no fault of their own, but because 
of imperfect vision. | 

The methods of welding iron, are, 
butt weld, Fig. 1; common scarf, 
Fig. 2, and the V-scarf or weld, 
Fig. 3. The butt weld for most 
work is more rapid than the other 
methods, but not so reliable, for the 
grain of the iron is not so thor- 
oughly united. Common scarf is 
the most popular among the ma- 
jority of smiths—and rightly so— 
up to sizes of iron about 1%” 
diameter. The reason it is better 
than the butt weld is because you 
have a considerable lap running 
with the grain of the rod you are 


in the fire when you are preparing 
to weld it. 

This method of making a V-scarf 
(shown in Fig, 4) may bea help to 
many smiths. At the present it 
causes hard work and extra time. 
The general way of making.the scarf 
is to take your bar of iron, say 4” 
or 5” diameter, split it at the ham- 
mer in a bottom swedge, as in 
Fig. 4. In so doing you reduce 
the size a very little and have takgn 
away the resistance from the chisel 
when you cut the V, as in 
Fig. 5. 

——___—_——__“—— 
THE PROPOSED NICARAGUA CANAL. 





The illustrations show the route 
of the proposed Nicaragua canal. _ 
Since 1849 the need of a water 
route joining the Atlantic and Pa- 
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welding and the working of it im- 
proves it by closing the grain, but 
in a butt weld you so often draw 
the iron when in a state of flux, 
thereby parting or severing the 
grain, and another reason is you 
have more welding surface by the 
common scarf than by the butt. 
V-welding I consider the strong- 
est and easiest method of welding 
for sizes of iron above 2” diameter 
or square, bars, etc. In the first 
place you have much more welding 
surface than by the other methods 
and can well afford a little spot not 
welded and then be as strong as the 
other. Another reason is you are 
prepared by this weld for any way 
the strain may come, for in this 
method you have the combinations 
of the others, as you readily can 
see by looking at the cuts. Again, 
most of this kind of welding is done 
or should be done in fire, and can so 
readily be taken from the fire to the 
steam hammer or anvil, as the case 
may be, thereby insuring safety of 
position, for it should be adjusted 


cific Oceans has been one of direct 
importance to the American peo- 
ple, and the thorough work of ex- 
ploration and investigation pursued 
almost uninterruptedly since that 
date has been mainly accomplished 
by or under the auspices of our 
army and navy engineers, acting in 
obedience to orders of the Govern- 
ment and at the Government's ex- 
pense. Every locality from Te- 
hauntepec to Darien which might 
afford claims for consideration has 
been thoroughly examined in these 
explorations. It is a significant 
fact that the engineers of our gov- 
ernment from first to last have ex- 
pressed a decided preference for tHe 
Nicaragua route, and that none of 
them have ever expressed any doubt 
regarding its feasibility. The solu- 
tion of the problem of inter-oceanic 
communication by this route has 
moved more rapidly and more sure- 
ly on its way as a full and intimate 
knowledge of its characteristics has 
been obtained, and it now com- 
mands public attention as never 


before, with absolute assurance of 
ultimate success. 

A meeting of delegates, appointed 
by the governors of the various 
states, to consider questions re- 
specting this great engineering 
work and to devise means for its 
early completion, met in St. Louis 
on June 2 last and issued an ad- 
dress to the people. The two great 
political parties indorsed the project 
in their conventions, and the mat- 
ter is now fully before the country 
and is attracting general attention. 

The three cuts give a vast amount 
of information as to the ‘ocation 
and plan of the proposed work and 
the advantages it will be to com- 


merce, 
ce 


The Flow of Water in Pipes. 

Many formule have been devised 
by various engineers for expressing 
the relation between the velocity of 
flow in a pipe and the head required 
to produce it. Unfortunately all 
of them are complicated, and can- 
not be used for mental calculation 
or in making rapid approximations. 
It may be noted, however, that in 
a vast majority of cases arising in 
practice, the velocity of flow lies 
between 2 feet and 4 feet per second, 
and on an average is 3 feet per 
second. The head required to main- 
tain this latter velocity through a 
length of clean cast-iron pipe is 


| then 


Length of pipe in feet 
Head in feet — ———_—_—_——__________—_- 
25 x diameter of pipe in inches 


and the discharge in cubic feet per 
minute is very nearly equal to the 
square of the diameter of the pipe 
in inches, the error being under 2 
per cent. inexcess. Both these cal- 
culations are easily performed men- 
tally. For a velocity of 1 foot per 
second less than 3 feet per second 
the head must be reduced one-half 
and by a proportianate amount for 
intermediate cases. For a volocity 
of 1 foot per second more than 3 
feet per second, the head must be 
increased by .7 times that required 
for a 3 foot velocity, and that re- 
quired for intermediate cases can 
again be determined by adding a 
proportionate amount for that re- 
quired for the 1 foot increase. In 
this way the head required to main- 
tain through a clean cast-iron pipe 
a velocity of not less than 2 feet 
a second, nor more than 4 feet a 
second, which are the limits usually 
adopted in practice, can be deter- 
mined mentally with an accuracy 
sufficient for 99 per cent. of the 
cases that arise in an engineer’s 
practice. Having the discharge at 
a velocity of 3 feet a second it is of 
course easy to obtain the discharge 
at any other velocy.—jLondon En- 
gineering. : 
_ —————— 

The waters of the Avre and Bigue 
are to be carried above the Seine 
into Paris, by a bridge over an_in- 
clined floor. The work is well 
under way at the present time, 
above this floor is to be a foot 
bridge. 

—_—_—__—_<)—_<—————_—__——_ 

THE space occupied by the other 
countries than the United States, 
at the coming World’s fair, will 
exceed the total space occupied by 
any previous World's fair. | 

—___.)—_—————_—__—_ 

In 1890 the national debt of 
Great Britain and Ireland was 
$87.79 per capita. $20.46 repre- 
sented the rate in the United States 
at the same period. 
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FLUES IN BOILERS. 


‘A boiler shell, with the pressure 
acting on it from within, is ina 
state of stable equilibrium; for if 
any small deformation is produced 
in it, from any cause, the pressure 
tends to remove the deformation 
and restore the boiler to the form 
of a true cylinder. A flue, how- 
ever, with the pressure on the out- 
side, is in a state of unstable equilib- 
rium, for the pressure tends to 
magnify all deformations and to 
cause the flue to depart more widely 
from the cylindrical form. In other 
words, pressure tends to keep the 
shell of a boiler in its strongest 
shape, and tends to force a flue into 
its weakest shape. Flues, there- 
fore, are elements of weakness in a 
boiler, and it is particularly impor- 
tant that proper attention be paid 
to them. 

: The U. S. Treasury rules for 
finding the strength of lap-welded 
flues are as follows (see Amended 
Steamboat Rules and Regulations 
for 1891): If the diameter of the 
flue is not less than 7 inches, and 
not more than 16 inches, and the 
length not over 18 feet, multiply 
the thickness of the flue, in inches, 
by the constant number 4,400, 
and divide the product by the radius 
of the flue in inches. The quotient 
will be the pressure allowable. 
‘For every foot or fraction thereof 
aver 18 feet, deduct 3 pounds per 





Fi%. 1—THE ADAMSON RING. 


square inch from the pressure allow- 
able on an 18-foot flue; or, add .01 
of an inch to the thickness of 
material required for a flue 18 feet 
in length of every three feet or 
fraction thereof over 18 feet.’’ The 
thickness of such a flue as is de- 
scribed above is to be det«rmined 
by the following rule: Mutiply the 
radius of the flue in inches by the 
pressure per square inch that it is 
desired to carry, and divide the 
product by the constant number 
4,400. The quotient is the required 
thickness, in inches. ‘‘The thick- 
ness of lap-welded flues, however, 
shall in no case be less than the 
diameter of the flue multiplied by 
022.” 

It is further provided by the 
Treasury department that ‘‘Lap- 
welded flues 7 inches and not over 
16 inches in diameter, shall be made 
in lenghts of not over three (3) feet, 
and fitted one into the other and 
substantially riveted; or in lieu 
thereof shall be corrugated to, a 
depth of not less than three-fourths 
of an inch outwardly and at a dis- 
tance of not over three feet between 
such corrugations: Provided, such 
corrugations are made without in 
any manner reducing the thickness 
of the material in the flue at the 
points of corrugation to less than 
the least thickness of the material 
in the body of the flue, or that such 
flues are made in sections of not 
over three (3) feet in length, and 
flanged to a width of not less than 





two (2) inches, and riveted sub- 
stantially together with a wrought 
iron ring [see the cut of the Adam- 
son ring], having a thickness of 
material of not less than the thick- 


tions of the Treasury department 
relate to lap-welded flues, they 
would doubtless be also applied to 
rolled flues when used in the marine 
service, notwithstanding the fact 


ness of material in the flues, and a|that the rolled flue is somewhat 


width of not less than two (2) inches 
riveted between such flanges.” 
Flues whose diameter is more 
than 16 inches and less than 40 
inches are separately considered. 
Of such flues it is required that 
they ‘‘shall be made im lengths of 
not over three (3) feet, fitted one 





Fie. 2—T-IRON RING. 


into the other and. substantially 
riveted; or flanged’ to a depth of 
not less than two (2) inches and 
riveted together with a good and 
substantial wrought iron ring be- 
tween each joint; and no such ring 
shall have a thickness of less than 


half an inch nor a width of less than " 


two (2) inches.” The steam pres-| 
sure allowable on such flues is to be 

determined by the same rule as 
that given above for the smaller 

flues, except that in the place of 

the constant number 4,400 that 

is given above, we ‘must use the 

constant nuthber 2,840. 

In the Amended Steamboat Rules 
and Regulations for 1892 there ap- 
pears the following modification of | 
the rule given above as applying to | 
lap-riveted flues not over 16 inches | 
in diameter: ‘‘But when such flues | 
are used under a pressure of over 60) 
pounds and less than 120 pounds to 
the square inch, they‘thay be made 
in sections of not over 5 feet in 
length and conneéted in the manner 
prescribed ‘for sections 3 feet in 
length; and all lap-welded flues and 
tubes using 120 pounds of steam, 
and under, shall have a thickness 
of material of not less than the 
standard thickness. The following 


shall be the’ standard thickness of 
lap-welded flues and tubes from 1 to 
‘inches in diameter using steam 


1 





Fie. 3—STEEL HOOP. 


under 120 pounds to the square 
inch: 


Etat Thickness. ee Thickness. 
1 in.| .072 in.|} 44 in.) .134 in. 
1} 072 5 .148 
14 .083 6 165 

1% .095 7 .165 
2 .095 8 163 
24 095 9 180 
24 .109 10 203 
23 109 11 220 
3 109 12 229 
34 120 13 238 
34 120 14 248 
33 .120 15 259 
4 134 16 270 


stronger, on account of its more 
perfectly cylindrical shape. Rolled 
flues are used in land boilers to 
some extent in this country, and 
very generally in England and 
other parts of Europe. Until re- 
cent years it was not found practic- 
able to roll them in lengths of more 
than three feet or so, and where 
they were fitted together at the 
ends, and riveted, the double thick- 
ness of metal at the joint served asa 
sort of stiffening ring, and unless 
the pressure to be carried was high, 
engineers did not consider it neces- 
sary to provide additional rings for 
securing the necessary stiffness and 


resistance to collapse. 


The method of joining the sec- 


tions of the flues that is referred to 


in the Treasury rules above givén 
is illustrated in Fig. 1, which shows 
what is technically known as the 
‘‘Adamson ring,” from its havin 


been: first introduced by Mr. Adam-j| builder has given it. 





which may be used with advantage 
in some cases, though we should 
prefer the Adamson joint shown in 
Fig. 1. Fig. 2 shows a ring of T- 
shaped wrought iron, which is pref- 
erably made in one piece and shrunk 
on the ends of the segments to be 
united; though it may be made in 
halves, if necessary, the two parts 
being riveted firmly together when 
in position, by running straps along 
the web of the flange on both 
sides near the joint and _ rivet- 
ing through both straps and the 
web. When the flue is large 
enough to admit of it, the joint 
should be calked both inside and 
out, as indicated in the cut. If the 
flue is too small for this, there is 
no necessity of having the abutting 
ends of the flue as far apart as they 
are shown in the cut. T-shaped 
wrought iron rings, similar to that 
shown in the figure, and made in 
halves, are sometimes riveted 
directly to the flue, midway between 
the joints, when the flue either 
through age, through increase of 
pressure, or through fault design, 
requires more stiffening than the 
Rings of 
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Fiek. 4-AND 5—RING OF ANGLE-IRON, WITH THIMBLES. 


son, in 1851. 
tidéns are flanged outward, as shown, 
and are securely riveted together 
with a ring of wrought iron or steel 
between. This ring, which should 
be not less than half an inch thick 
and not less than two inches wide, 
is calked on the outerside of the 
joint, and, if the flue is large 
enough to admit of it, it is also 
calked on the inside, as_ in- 
dicated in the cut. One of the im- 
portant features of this joint is that 
both the flanges and the rivets are 
entirely protected by water. There 
is also no thickening of the flue by 
over-lapping pieces, so that the joint 
is not likely to burn out. Mr. 
Adamson has submitted these 
flanged joints to severe experimen- 
tal tests, which they withstood 
remarkably well. The only serious 
objection that has been urged 
against them is, that in case one of 
the segments of the flue should burn 
out, either on account of scale or 
for any other reason, it could not 
be ‘replaced without removing the 
head of the boiler. This objection 
does not seem to us to have any 
great weight, because in many 
cases the flue comes so close to the 
shell that it is almost impossible to 
do a satisfactory job of riveting on 
any kind of a joint, without remov- 
ing the flue from the boiler; and if 
there are projections of any sort 
upon it, it will be necessary, in re- 
moving the flue, to take out one 
of the heads. 

Fig. 2 shows a method of unit- 


Although the foregoing regula-|ing the parts of a built-up flue, 


The ends of the sec-|angle-iron are also used for this 


purpose. , 

Fig. 3 shows a ring of steel, hoop- 
shaped in section, which is some- 
times used in building up flues in 
the place of the T-iron ring illus- 
trated in Fig. 2. The advantage, 
claimed for this form of joint is, 
that it has a certain amount of elas- 
ticity, and that it yields sufficiently 
to prevent any very severe strain 
from unequal expansion and con- 
traction in the flue and _ boiler. 
This form of ring should be made 
in one piece and be shrunk on, and 
then riveted. It should be calked 
on the outside, and on the inside also 
if the flue is large enough to admit 
of it. 

At the present time, flues are 
rolled of all lengths up to 18 feet. 
Ifa longer boiler is required, °! 
feet long for example, it is custom- 
ary to use a rolled flue 18 feet long, 
pieced out with an additional sec- 
tion three feet in length. The 
joint where the flue sections come. 
together gives stiffness enough, or- 
dinarily, to prevent the collapse of 
the shorter segment; but the long 
section should be supported by some 
additional means. Rings of angle- 


iron, or of T-iron like that shown 
in Fig. 2, may be riveted around 
the flue at intervals of from 3 too 
feet, to give the necessary stiffness. 
or the device shown in Figs. 4and9_ 


There is some | 


may be adopted. 
liability to overheating when the 
angle-iron is riveted directly to the 
flue, yet this is often done without 
giving rise to any such trouble; 








The ring shown 10 Figs. 4 and 5/{strain as tofracture the head. The 
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seems superiorjto the plain ring, #ferrules should fit tightly between 


however, because water can cir- 
culate freely between the rivets, 
cooling both the rivets and the flue, 
and greatly lessening the likelihood 
of overheating. It consists of a 
ring of angle-iron or U-iron, made 
in halves, with the ends riveted to- 
gether by a double strap, as indi- 
cated in the cuts. There is a free 
space of about one inch between 
the ring and the’ flue, all around, 
and the two are kept apart by 
thimbles that are spaced 5 or 6 
inches apart. The ring and the flue 
are secured to one another by rivets 
which pass through the thimbles, as 


' 


shown, and are headed over inside 
of the flue and outside of the angle- 
iron or U-iron. These rings are 
used in England much more than in 
this country, because flue boilers 
are much more common there than 
here. It will be interesting, there- 
fore, to quote the opinion of Mr. 
Henry Hiller, Chief Engineer of the 
National Boiler Insurance Company, 
with regard to them, as he is thor- 
oughly familiar with the best Eng- 
lish practice. ‘‘The angle-iron,” 
he says, ‘‘sho@ld not be less than 
3”x3’x9-16", The ferrules between 
the hoop and the plate should be 
about one inch thick [i. e. one inch 
long], and the rivets should be 
spaced about six inches apart. 
With the exception of the part that 
requires riveting over, the rivet 
should be as cool as possible when 
it is inserted, as otherwise the ex- 
eessive contraction in so long a 
rivet will be likely to induce such a 


the hoop and the flue, and the rivets 
should fill the ferrules.” These 
rings are made in halves, as ex- 
plained above, and the ends of the 
halves are made to butt together, 
and are secured by securely rivet- 
ing a double strap to the web of the 
ring where the joint comes, in the 
manner indicated in the cuts. 

Mr. Hiller does not recommend 
this form of ring for new boilers, 
nor do we, unless there is some 
special reason for it. It is often 
serviceable, however, when the flues 
of a boiler were originally made toa 
weak for the pressure it is desired 
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trouble was removed by the substi- 
tution of corrugated fiues for the 
plain ones. 

It may be well to say in this place 
that we do not approve of flue boilers, 
as a general rule. There seems to 
be no special advantage in them, 
and they are inherently weaker than 
the tubular form. We believe that 
greater safety and economy, and 
more general satisfaction, can be 
had from tubular boilers than from 
any other form. Flue boilers are 
used in some parts of the country 
in saw-mills, where refuse is burned 
for fuel; and we have known the 
owners of these mills to object to 
tubular boilers because they were 














bolts, and tap nuts or same, from 
a to 14”, 

It is extra heavy, the entire 
frame being cast in one piece. The 
front of the machine on which the 
carriage slides is supported by a 
heavy brace, thus giving the 
greatest amount of stiffness. 

The driving cone is of extra large 
diameter, and is provided with wide 
steps for belt. ! 

The gearing is proportioned 5 to 
1, and has an extra wide face. 

The carriage has a feed of 17 
inches and a bearing of 13 inches 
gibbed to the shears. The jaws of 
vise are arranged to take the full 
capacity of the machine without 












































IMPROVED STANDARD. FULL AUTOMATIC BOLT CUTTER AND NUT TAPPER. 


to carry. ‘For new work we strongly |economical. It was negessary, they 


recommend Mr. Adamson’s joint, 
shown in Fig. 1, or the steel hoop 
shown in Fig. 3. A few years ago 
a ferry-boat plying about New 
York city was built with rings of 
this sort around her flues, except 
that in place of the angle-iron shown 
in Figs. 4 and 5 half-round iron 23 
inches wide and 14 inches high was 
used. The rings were placed along 
the flues at intervals of about 20 
inches, and the rivets were spaced 
8 inches apart. This stiffening 
proved insufficient, and a_ vast 
amount of trouble resulted. In 
our opinion the rings used in this 


case were much too small, and were 


weak in shape. The flue was 36 
inches in diameter, and if this form 
of strengthening ring was to be 
used at all, a @eavy ring of angle- 
iron should have been employed in 
the place of the weak, half-round 
strips. If weremember rightly the 


said, to burn all their fefuse, and if 
the boiler wouldn’t do it, it was 
necessary to have separate furnaces 
constructed for the purpose. Now- 
adays, when all ‘things are put to 
use and the word ‘‘waste” is nearly 
obsolete, we seldom hear this objec- 
tion urged. 

~ There are other points that should 
be mentioned in connection with 
flues, and we shall return to the 
subject in a later issue.—[The Loco- 
motive. 

eel 


IMPROVED STANDARD FULL AUTOMATIC 
BOLT CUTTER AND NUT TAPPER. 





The annexed cut represents an 
improved 4-die automatic bolt 
cutter, newly designed by The 
Lodge & Davis Machine Tool Com- 
pany, of Cincinnati, Ohio. _ 

The machine is designed to cut 


being changed. The jaws are also 
arranged to take several nuts at 
once, being a great saving in tap- 
ping. 

The head is positive in motion, 
and an automatic stop is provided 
for opening the dies in any position 
of the carriage. 

The dies have a large bearing in 
the barrel and ring, also having a 
fine adjustment. Every part is 
accessible from the outside, and the 
dies can be changed in less than a 
minute. 

The machine is provided with a 
force pump, throwing a steady 
stream of oil into the tank over the 


| head. 


The frame of the machine is used 
aS a reservoir into which the 
strained oil flows after being used 
by the machine. 

For further information, address 
the builders. 7 
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BARNES FRICTION CLUTCH PULLEYS. (thrown against the flange by the} the Friction Clutch Pulley as .t ap-| Barnes clutch pulleys are simplicity 
operating lever, the duplex lever| pears on the shaft when complete. }and ease of adjustment. With all 

The accompanying cuts represent |turns the nut sufficiently to pro-| Figs. 4 and 5 represent the] their efficiency there is nothing to 
the principles of one of the latest|duce a friction that was never] Barnes Single Lever or Multitand, | break, nothing to get out of order 
improvements in the line of friction | known to lose its grip, nor has a/Friction Clutch Pulley, which is|by ordinary use. Both the clutch 
clutch pulleys and cut-off couplings | thread of these screw-bolts ever been | very efficient for light or counter-|and the cut-off are effected with 
manufactured by the J. H. & D./ known to break. The screw-bolts!shaft work. The friction-ring of| perfect ease by an operating lever 
of any length required. 

The J. H. & D. Lake Company 
of Hornellsville, N. Y., who con- 
trol the Barnes patents and manu- 
facture, both the screw lever and 
single lever frictioh clutch pulleys, 
became a corporation under the 
laws of New York on June 10, 
1892, since which time they have 
built up an extensive and fast- 
growing business. 

The internal design of their build- 
ings, which are still in process of 
construction and arrangement of 
departments, is such as might be 
profitable for mechanics to study. 
Therefore we give herewith the 
ground floor plan, showing how the 
raw material 'is conveyed from cars 
and the yard elevator to the cupola, 
Fie. 3. the molten iron taken from the 

: cupola by a crane of 6000 pounds 
Lake Company, of Hornellsville, ) are adjustable to any desired pres-|this clutch is merely a spiral band, |capacity, and thence the castings 
N.Y. sure, however, in case the clutch | which closes by traction pressure at|conducted in a cooled state to any 

Fig 1 affords a sectional side|should ever become lax. They give|the ends. To get the power a ship-| portion of the works by an over- 
view of the Barnes Screw Lever | the pulley a positive grip and abso-| per spool on the shaft is forced|head tramway. _A 2000 pound 
Friction Pulley in released position, |lute release from the hub by each|under the cam lever, the wedge|crane in the molding room is used 
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Fic, 2. 
BARNE'S SCREW LEVER FRICTION CLUTCH PULLEY. 
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Fie. 4. 


Fie. 5. 


BARNE'S PATENT SINGLE LEVER FRICTION CLUTCH PULLEY. 


showing the driving hub keyed to opposite shift of the operating lever, | fulcrum end of which comes between | for handling the flasks. The daily 

the shaft. without the use of springs. The;the cylinder and a wedge-shaped | capacity of the foundry is 20 tons. 
Fig. 2 is a sectional end view de- Barnes Screw Lever Friction Clutch | projection of one end of the friction-| The following may serve as a 

scribing the friction hub encircled| Pulleys and cut-off couplings are|ring, the other end of the ring rest-|key to the cut of ground plan: 

by friction-ring, the former of which | 

is cast in one solid piece with the a Pg ¢ . 


pulley. Projecting lugs on oppo- / NVLERWRA [| CA “y 


site sides of the driving hub of the } 
ring drop into lugs, sada cavities, HOUUROROUROUDORODORUCHRONREIRONRRAEORICRNRDGROORNE TTT TTT HOGGRRSCTURRTOCCEEE 


of the friction-ring ; and when the 7 ) oJ] {fo ___« I 


clutch is on these lugs take all the 









driving power. This is an improve- 
ment over the old bolt fastening 
system, the bolts of which are more 
liable to be affected by the twisting 
strain upon the hub from the fric- 
tion of the clutch. At the extreme 
top and bottom of Fig. 2 is shown a 
view of a simple device which 
evades the use of much complicated 
machinery and more than substi- 
tutes the corresponding complex 
parts of some previous inventions. 
It is a lever nut on each side of the 
friction-ring, one-half of the nut 
being cut with a right thread and 
the other half with a left thread. 
Sufficient space between opposite 


iH: Ae 
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sections of the ring is given for con- 

traction or clutch, which is effected AS / 

by means of right and left thread a Po 
screw-bolts entering the lever nut : Bt eas ate ree : : 

from opposite sides, secured by set- GROUND PLAN OF WORKS, SHOW NG HOW MATERIAL JIS HANDLED. 

screws. Duplex levers areattached | adapted to both heavy and light) ing against an adjusting set-screw, A, storage of coal and raw 
to these nuts at their upper section | work. which gauges the pressure of the|materidl; B, cupola, rattler and 
and to the hub at their lower sec-| Fig. 3 shows the operating lever | friction-ring. emery room; C, foundry; D, mam 


tion. When the shipper sleeve is|attached to the shipper sleeve of} The main advantages of the|machine room; E, boiler room; 
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F, engine room , G, case-oven ; H, 
large boring mill, I, office; K, 
molding machinery shelving; L, 
work benches ; M, pattern room ; 
N, overhead tramway; O, rail exit; 
P, dray exit; a, 6000 lb. crane; b, 
2000 lb. crane. 3 

The factory is now lighted by an 
incandescent electric plant recently 
put in. 

The following are a few The J. 
H. & D. Lake Company’s cus- 
tomers: 

Niles Tool Work, Hamilton, Ohio; 
Gordon Steam Pump Co., Hamil- 
ton, Ohio; H. W. John’s Mfg. Co., 
New York; Dayton Malleable Iron 
Co., Dayton, Ohio; Wrought Iron 
Bridge Co., Canton, Ohio; Avery 
Stamping Co., Cleveland, Ohio; 
Fran'is Fritsch Mfg. Co., Cin- 
cinn: ti, Ohio; Baker Bros., Toledo, 
Ohio; W. E. Caldwell & Co-, Louis- 
ville) Ky.; Smith’s Silk Machine 
Tool Co., Kenton, Ohio; Bardon’s 
& Oliver, Cleveland, O. 


———_.9—_ 
MACHINE SHOP NOTES. 





The question of mechanical ap- 
prenticeship is worrying many 
worthy people—unnecessarily, for 
there is no dearth of good mechan- 
ics, either in America or elsewhere. 
This state of facts is not denied, 
however, by those who most con- 
cern themselves about the case, but 
still they fret because mechanics are 
mostly of foreign birth and these 
foreigners will not permit an Ameri- 
can boy to learn a trade. They 
should state the whole truth, and 
that is that these workmen do not 
want boys of any nationality, Ameri- 
can or otherwise. There is no trade 
in the country that is not more or 
less overcrowded, and for eyery va- 
cancy there are many applicants. 
This condition results of course in 
destructive competition that affects 
wages unfavorably. Then why this 
solicitude for the American boy ? 
Are we anxious to put our sons 
into trades that already are more 
than full, where they will be obliged 
to compete with European mechan- 
ics accustomed to habits of life less 
expensive than the standard which 
has been established in this coun- 
try? The reason that the mechan- 
ical trades are overcrowded by for- 
eigners is not that American boys 
are excluded from apprenticeship, 
but because these foreigners are 
frantically invited to our shores, 
enthusiastically welcomed, and when 
they arrive are given work in pref- 
erence to Americane because they 
work for less money. That is the 
whole situation. 

* # 


* 

A peculiarity in the labor agita- 
tion which no one has appeared to 
notice is that no matter how many 
workmen we may absorb from Eu- 
rope, no matter how many go to 
Australia, Asia or Africa or into 
the European armies, there is no 
complaint that any country is suf- 
fering from lack of hands skilled to 
do its mechanical work. On the 
contrary, there are always ‘‘ hordes 
of underpaid and underfed pau- 
pers” still there to compete with 
us. Is there really any country 
where on the whole there is a de- 
mand for mechanical laborers that 
is not more than met by the supply? 

* * 


% 
The end thrust given to a spindle 
by a milling cutter having spiral 
teeth is very great, and it has a 


serious disturbing effect on the 
bearing of the spindle. The spiral 
arrangement of milling-teeth, how- 
ever, is the best one known to pro- 
duce a surface and to obviate the 
succession of blows on the work due 
to teeth cut parallel with the center 
of the arbor and placed at right 
angle with the feed. In a study of 
means to overcome this ebjection- 
able end thrust three suggestions 
present themselves. The first is to 
place the work platen slide at such 
an angle to the cutter-spindle as to 
neutralize the angle of the spiral on 
the cutter, and thus meet one thrust 
with an equal counter-thrust. The 
objections are that the cutter would 
need to be longer and that the cut 
would consume relatively more time. 
Another suggestion is to make the 
cutter the frustrum of a cone hav- 
ing an inclination with its center 
equal to the angle of the spiral, 
and thus oppose two thrusts that 
are equal. This really would take 
a shorter cutter. than a cylindrical 
one, and not be a difficult one to 
make with modern tools; neither 
would the cut be materially length- 
ened. All toolmakers, again, know 
that angular milling-cutters produce 
very satisfactory surfaces. The 
other suggestion is to make cylin- 
drical cutters of two parts, one part 
to be a right-hand spiral and the 
other a left-hand spiral. The ends 
of each tooth on cutters of the same 
sizes in pairs should clutch each 
other wherever they abut, so as to 
break joints and prevent a ridge on 
the work. This may be done either 
by cutting away 1-16 inch from the 
end of each alternate tooth on both 
cutters, or by cutting as much out 
of each tooth on one end as will 
admit one-half of one tooth on the 
other half cutter. An overhang 
usually is turned for this clutch in 
making the cutter blank. It is not 
material whether the spiral retreats 
toward the middle or away from it. 
* * 


* 

One of the things that Jack 
Swifter learned from the new tool- 
maker is that mary of the holes in 
a drill-jig may be transferred in a 
drill press directly from a correct 
model much better und more quickly 
than they can be laid out and bored 
om a lathe or anywhere else. The 
trick is a very simple one, but it is 
surprising how few toolmakers have 
mastered it. When the body of the 
jig has progressed so far that its 
seat and stops are finished and it 
will receive the model or similar 
stock part and properly position, 
locate and fasten it, and when also 
its supports or feet are made 80 
that it will set on the table of a 
drill press properly, the model is 
fastened intoit by temporary clamps 
in such @ manner as to expose on 
its free sides the open ends of all 
the holes possible. Then with suit- 
able drills, properly provided with 
sleeves to protect the holes in the 
model, all these holes are located to 
a depth slightly greater than the 
lips of the drill into the body of the 
jig. It frequently happens, how- 
ever, that holes cannot be located 
thus, their positions being such as 
to forbid the introduction of a drill 
from their back ends ; for instance, 
the hole may not be drilled entirely 
through the model. In such cases 
the clearance hole is laid out with 
an approximation to correctness and 
made with an ordinary drill. When 
all the holes are located by one or 


oD 


another method, they are drilled|in any place where it is possible to 


through the jig by drills somewhat 
larger than the model holes, the 
model being removed to permit this. 
Then the model is returned to its 
seat with superlative attention to 
cleanness, position and fastenings, 
and the jig is placed on a drill press 
which has its table square with its 
spindle. Then with counter-bores 
having stems or ‘‘ tits” long enough 
to extend all the way through the 
clearance holes that have been 
drilled in the body of the jig and 
well into the model before the cut- 
ting lips can come down to the jig 
—which ‘‘tits” must fit the holes 
in the model quite snugly—the holes 
from the model to the body are 
bored to the required sizes very 
carefully. Care must be had to 
place the holes in operation exactly 
in alignment with the drilling 
spindle. 


% * 
* 


The value of mechanical dogma- 
tism may be indicated thus: If an 
ordinary drill, such as is used for 
iron and steel, were now made for 
the first time and not experiment- 
ally tried but examined instead by 


experiment upon it.—[A. D. Pentz 
in Engineering Magazine. 
—_—_<+—»—__—— 
CHANGES IN VOLUME OF STEEL DUE TO 
HARDENING. 





This is an experiment to find by 
measurement the effect of repeated 
hardening upon three pieces of steel 
containing different amounts of 
carbon. ' 

A hole about .75 inch in diameter 
was drilled in the middle of each 
piece. The measurements were 
taken by means of a tapered plug. 
The difference in the distance to 
vgich it entered in each case, after 
the first and subsequent harden- 
ing was measured by micrometer. 
The left-hand columns give the 
numbers of the successive 
hardenings. The other columns 
show the changes in the diameter 
of the hole. The first piece, of 
carbon .848, showed contraction 
of the hole every time it was 
hardened except the sixth, and the 
piece cracked at the seventh harden- 
ing. The operator supposes that 





CHANGES IN VOLUME BY REPEATED HARDENING. 






Nos. 6 and 7, 
Table I. 
Number of times C — about .848. 


harden 


Contraction of 
ole. 


.00172 
.00172 
.00688 
.00688 
.00688 
.00000 
.80044 cracked 
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» Total change,............0. 


No. 4. Table L No.3 Table I. 
C wo .649. C a .529, 





Expansion. Expansion. 


rae .00172 
.00172 -00086 
er .00088 

not cracked not cracked 
ie Sueias .00000 





Hole was originally .75 diameter. 





a theorist for efficiency, the verdict 
certainly would be that it could not 
possibly bore into metal unless it 
could follow a hole previously made, 
as large as its point, and that it 
could not be located in one position 
long enough to center it for drilling 
a hole. The point of a drill is a 
solid angle, about 120° in modern 
practice, and usually, at its best, is 
no shorter on its edge than one- 
tenth of the diameter of the drill. 
This blunt angle in drilling must 
grub or push its way into the solid 
metal under the most unmechanical 
of circumstances and within condi- 
tions unlike those of any other me- 
chanical operation. Looking at it 
as a chisel, the angle of 120° isa 
very blunt one, and as such has but 
very small penetrating power. 
Looking at it again as a cutting or 
scraping tool, the angle of 30° rise 
for a cutting edge’ is absurd. The 
combined effect, however, in a drill 
of this edge simultaneously pene- 
trating by pressure and cutting by 
revolution is so satisfactory as 
neither to give occasion for com- 
plaint nor to demand a more effi- 
cient substitute. 
i % * 


* 
I have found it possible to make 


a very perfeet plane of hardened | 


steel, and also to make a ball that 
is a satisfactorily perfect sphere of 
the same material, which ball was 
designed to roll without resistance 
and every time that resistence is an 
atom of dust. I find it to be abso- 
lutely impossible to get and keep so 
small a face as a half-inch square 
perfectly clean one instant of time 


the sixth hardening was accident- 
ally omitted. 

The second piece of carbon .649, 
showed contraction three times, 
then no change. Then an expan- 
sion of the hole followed by a con- 
traction, and the seventh time 
there was no change. This picce 
did not crack. 

The third piece of carbon .529, 
showed two contractions, then no 
change, followed by three expan- 
sions, and seventh a contraction. 
This piece did not crack. 


The total changes are quite 
marked: 
Showing for carbon..............848=0.02752 inch. 
ee a Ee ee cin Venans 649—.00771  * 
a a ee ere reir 520—,00000 


This shows in another way that 
steel of high carbon changes more 
in volume per degree of tempera- 
ture than steel of low carbon. 

The high steel cracked, the low 
did not. All the pieces were of 
the same quality. 

The experiment recorded in this 
table forms no part of the investi- 
gation by Prof. Langley and our- 
selves. It was made rather crude- 
ly for a practical purpose, and the 
results obtained in practice confirm 
the figures in the table.—[Sparks 
from Crescent Anvil. 
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$720,000,000.00 represents the 
aggregate capital invested in the 
electric industries in the United 
States, according to the estimates 
of recent date. About half of this 
amount, $350, 000,000.00, gives the 
proportion which electric lighting 
and power have attained. 
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METAL CUTTING TOOLS.—III 





(Continued from first page.) 

it is working properly is by the 
sound and feel of the tool or tool 
post. If it cuts quietly and with- 
out ‘‘chatter” or vibration, it is 
reasonably sure to be cutting all 
right. If, on thecontrary, it groans 
and rattles, and makes everything 
on the lathe to dance and jingle, be 
sure that it needs looking after. 
One great source of difficulty with 
small, deep bores is the fact, in 
order to make the tool sufficiently 
stiff to enable it to cut without 
undue spring, the bar or body must 
be made so large as to render it 
very difficult to make it clear the 
hole. It will touch either on front 
or back or, unless set very high, at 
the bottom, and as it is rather diffi- 
cult sometimes to perceive this, the 
result is apt to be a very crooked 
hole—may be a spoiled one before 
the trouble is detected and reme- 
died. While such an occurrence 
may, strictly speaking, be called 
carelessness, it is not so very care- 
less after all, as it not infrequently 
happens, even to very careful work- 
men. 

To avoid such a contingency, as 
well as for every other economic 
reason, the ordinary form of forged 
boring tool should never be used 
for small bores of any considerable 
proportionate depth. Instead, have 
the forged portion turned straight 
and parallel with the bottom of the 
bar, by which it is set and held in 
the tool post. Across the end of 
the turned portion cut a dove-tailed 
slot, into which is firmly driven the 
cutter or tool point. This should 
be made as long as will clear the 
back side of the bore when the point 
is set as far forward of the front of 
the bar as will just enable the latter 
to clear the chips, which are apt to 
be carried around as the bore re- 
volves and cause the tool to spring 
off. Thecutter should be hardened 
uniformly its entire length, and 
when used up by wear and grinding 
is easily replaced, and at much less 
expense than that of dressing the 
ordinary tool as often as would be 
necessary to do an equal amount of 
work. Then, too, cutters of differ- 
ent forms, suitable for every neces- 
sary variety of work, may be used 
with the same tool stock, and not 
only effect a great saving of ex- 
pense, but enable the workman to 
very soon collect a very large as- 
sortment, which occupy but little 
space and are always available, — 
Iron Age. 


————_—_—_——_—_~>_-_>——————_———_ 


THE HICKS GAS AND GASOLINE ENGINE. 





(Iilustration on first pnge). 

Our illustration shows a new gas 
and gasoline engine invented by 
Mr. John B. Hicks, and manufac- 
tured by The Hicks Gas and Gaso- 
line Engine Co. of Cleveland, O. 

In a gas engine, the combustion 
of fuel takes place directly in the 
cylinder behind the piston, and its 
full effective heat energy is utilized 
in the expansion of the air with 
which it is mixed. In all gas en- 
gines prior to this time, only one 
effective stroke or thrust of piston 
has been obtained for each two 
revolutions of the crank shaft, one 
revolution being devoted to filling 
the cylinder with the explosive com- 
pound and compressing it, and an- 
other to igniting and expanding the 
gases behind the piston, and then 


preparatory to drawing in a fresh 
charge. Thus it will be seen that 
out of the four movements of the 
piston, down, up, down, up, only 
one has been effective in delivering 
power to the shaft. In all these 
engines, it has been necessary to 
maintain a constant flame or jet of 
fire to ignite the charge at the pro- 
per moment, involving the use of 
delicate machinery to control and 
admit the flame, to fire the charge 
behind the piston. 

In the Hicks Gas Engine, two 
cylinders set in line are employed 
to work alternately, their pistons 
being on one piston rod, to which 
an effective impulse is imparted for 
every revolution of the crank, 
doubling the power of the engine 
while adding only the weight of 
one cylinder and piston, (a very 
small percentage of the whole weight 
of the engine). By thus doubling 
the number of effective strokes of 
the piston a very much lighter 
balance wheel may be used with 
good results. The operation of the 
engine is as follows: The gas 
throttle valve being opened, turn 
the fly wheel by hand once or twice 
and the engine will start into full 
operation. At the first downward 
movement of the piston the explosive 
compound will be drawn into one 
of the cylinders, say the upper one, 
through the valves, which then close 
and prevent its flowing back into 
the pipe as the pistons make their 
up stroke. While the compound in 
the upper cylinder is being com- 
pressed in the upper end of the 
cylinder the crank shaft passes its 
upper center, the charge in the 
upper cylinder is exploded and the 
expanding air and gasses drive the 
piston down rapidly and start the 
engine. When the piston has com- 
pleted its downward movement and 
starts upward, the upper escape 
valve is opened and the burnt 
gasses in the cylinder allowed to 
escape. On its next downward 
movement, the piston again draws 
in a fresh charge of the compound 
which is compressed and exploded 
as before. When the pistons are 
descending under the impulse of 
the explosion in the upper cylinder, 
the lower cylinder is drawning in 
its charge of the compound to be 
compressed and exploded, while the 
upper cylinder is being cleared of 
the burnt gasses and recharged, 
the two cylinders thus working 
alternately. Many advantages over 
other gas engines are claimed. A 
great deal of valuable information 
concerning this machine and the 
principles of gas engines may be 
procured from a pamphlet ‘‘A Word 
to Power Users,” which is sent free 
to any address by The Hicks Gas 
and Gasoline Engine Co., whose 
address is given above. 

——_—___»—_ 


An Encyclopedia of Machinists’ and Metal 
Working Tools. 

Montgomery & Co., dealers in 
fine tools and machinery, of 105 
Fulton St., N. Y., continue the 
offer to practically give away their 
fine catalogue of 704 pages, bound 
in substantial cloth, containing cuts 
and descriptions of every line and 
kind of machinists’ and metal work- 
ing tools in the American market. 
The book is worth $2.50 if it is 
worth acent. To manufacture it 
can not cost less than $1, and to 
deliver it to a purchaser costs from 


35 cents to $1, depending upon the 
distance he is from New York. 
But this company send a copy of 
the book postpaid to any part of 
the world for $1, and even this 
small amount is refunded upon the 
receipt of a $10 order for goods—at 
lowest prices in the market. 
In other words, one who _ has 
bought a copy of this catalogue can 
procure $10 worth of goods from 
Montgomery & Co. for $9. This 
makes the book a gift, and there is 
no manufacturer or mechanic who 
will not get one dollar’s worth of 
of information from it every month. 
Having in it all the different makes 
of tools, one can select what suits 
his wants much more advantageous- 
ly than he could without it. No 
matter where one buys his goods, 
it will be of justas much assistance. 
It is certainly a remarkable offer. 
Many who have taken advantage of 
it have expressed in letters to the 
editor of this paper, their entire 
satisfaction and recommended it 
highly. : 


| —_____—_+—_»_____ 
BALDWIN’S VACUUM BOILER TUBE CLEANER. 





_(IHustrafion on first page). 
The illustration represents the 


method of using a new appliance, 
with which tubes of boilers are 
cleaned by a new principle. Byits 
use a draft of great velocity is 
formed in the tubes to which it is 
applied and the soot is drawn from 
the tubé and sent up the chimney, 
where it should have gone at first, 
thereby obviating the necessity of 
shoveling it out of the back connec- 
tion—a dirty job which no engineer 
or fireman likes. 

The steam is superheated by being 
wire-drawn through the small aper- 
tures in the annular chamber, and 
then coming in contact with the hot 
gasses from the combustion cham- 
ber, is thoroughly dried and becomes 


invisible, rendering the sticking of. 


soot in the chimney impossible. 
On page 15 will be seen other iilus- 
trations of this valuable device. It 
is manufactured by The Oliver P. 
Clay Co., 53 Scranton Ave., Cleve- 
land, O. 





Buriington Route New Service. 

A through Pullman sleeping car, 
Chicago to San Francisco, is a fea- 
ture of the Burlington’s new service. 
This car leaves Chicago daily on the 
fast train, at 1 P. M., and runs via 
Denver, Colorado Springs, Lead- 
ville, Glenwood Springs, Salt Lake 
City and Ogden, arriving in San 
Francisco at 11:45 A. M., less than 
four days en route. 


Highly Appreciated. 

The Nickel, Plate management is 
pleased to note the substantial man- 
ner in which the public show their 
appreciation of the improved train 
service on their line. If you have 
not recently patronized that line, 
we cordially commend it to you. 


A Straw 

Shows which way the wind blows 
and so does the amount of travel on 
the Nickel Plate show that the 
new train service has made that 
line more popular than ever. Rates, 
however, still remain as low as via 
any other line. 


PATENTS 


WM. M. MONROE, 


SOLICITOR AND COUNSELLOR, City Hall, 
Room 315. Cleveland, O. 





Where to Locate New Factories 
Is the title of a 150 page pamphlet 
recently published by the Passenger 
Department of the Illinois Central 
Railroad, and should be read by 
every mechanic, capitalist and man- 
ufacturer. It describes in detail the 
manufacturing advantages of the 
principal cities and towns on the 
line of the Southern Division of the 
Illinois Central and the Louisvllle, 
New Orleans & Texas Railroads, 
and indicates the character and 
amount of substantial aid each city 
or town is willing to contribute, It 
furnishes conclusive proof that #he 
South possesses advantages iér the 
establishment cf every kind of 
ory working wool, cotton, wéed or 
clay. For a free copy of thi es 
trated pamphlet address Mr.- SF 
Merry, Assistant General P 
Agent, I. C. R. R., Manchester, 
Iowa. 





GRINDSTONES. a 
Large and Small, 
Coarse or Fine. 
Mounted and Unmounted. ee 
Send for catalogue Q. ae 
The Cleveland Stone Oo., * oe 
36 Wilshire Bldg., oe 
CLEVELAND, O. i a 


Fen,’ 
we 
- owe B 


THE FOUNDRY 


MONTHLY Trade Journal, published on the 
tenth of each month and devoted to the 
interests of the whole Found Business. The 
Sa Uy organ of the Siore Bench. Machinery. 
Steel, Car and Brass Foundry | nterests. Every 
Foundry Proprietor, Superintendent, Foreman, 
Molder, Melter and Core-maker should take it if 
desires to keep abreast with the times. 


Subscription Rates - $1. en a year 
Single Copies - 10 Cents. 


Clubs of eight or more may have sr Foun- 
dry"* mailed to their addresses for seventy-five 
cents per year. 


The Foundry Publishing Company, 
nm Ae 6 GORISWOLDEST., 
MICH. 





DETROIT, 





STUDY 


Mechanical 
Drawing 


AT HOME. 
Send for FREE circu- 
lar to The Correspond- 
enceSchoo)] of Mechanics, 
Scranton, Pa 


Second - Hand 


ENGINES AND BOILERS. 


W® have on hand'a large number of second 
hand Engines and Boilers, of every size 
and kind, good as new, at low prices. Don't buy 
before sending for our list and prices. Alsosaw 
inill machinery. D. K. Norton & Sox, 2 Elm 
St., Cincinnati, O. Mention this paper 


The Universal Radial Dril Co, 


CINCINNATI, O. 


UNIVERSAL DRILLS, 
RADIAL DBILLS. 


Largest Line Built In U. 8. 





SE CRNELORN 
-ELECTROTYPE. 
FOUNDRY i 





GEAR WHEELS AND 
GEAR CUTTING MACHINES. 
Send ‘for 1892 catalogue —« * 
LEXINGTON GEAR WORKG? 
87 Bank St , Lexington, Mass 





SCIENTIFIC MACHINIST. is 


To Steam and Machinery Users. 








FREE! FREE! 
FOR A FEW WEEKS. 


wt E : 
i 
| | 





For a few weeks from date we will mail free, postpaid, to every one sending in 
one year’s subscription to the SCIENTIFIC MACHINIST (price $1.50 per year in 
advance), a copy of the Mechanic’s Complete Library, bound in cloth. Fora further 
description of it see below. This is to induce you to try our paper. If you already 


have this work, we will send in place of it, WAYS AND MEANS, 2 me- 

chanical book profusely illustrated. worth $1.25, or ONE HUNDRED LES- 

SONS IN BUSINESS, @ manual of business forms and calculations, costing 

os $1.00. Both bound in good cloth, For Club Rates, send for our inducements 
Hun to club raisers. 

STEAM AND MACHINERY USERS, this is addressed to you, 

HH You cannot afford to be without the ScientirFic MACHINIST. Itisa practical journal 

| devoted to the scientific running, handling and constryction of machinery and steam 

plants. Examine this copy carefully. With The Mechanic’s Complete Library, or 

one of the other books, thrown in as a premium, you will be getting A Great 

i | Bargain. 


a Be #1 ‘THE MECHANIC’S COMPLETE LIBRAR 


HAH 


wil 





‘Is a work of 
976 pages 
| and some 250 engravings, about } larger than above cut. It is devoted to Engineer- 
ing, electricity and general mechanics. Many large editions have been sold. It is just the thing you want for a mechanical hand-book for ready 
reference. With every copy goes free, a valuable chart for. setting gear teeth. Money refunded immediately if not satisfactory. 


DON’T LOSE THIS CHANCE BY WAITING. 


EE: SCIENTIFIC MACHINIST co., 
. CLEVELAND, O. | 


. +] j Hi j 
— Cee EUR | 


+. 








f NERY reader of the Scientific Machinist should 

have a copy of our new TOOL Catalogue. A 
most complete book of 704 pages, bound handsome- 
ly in cloth and printed on good paper. Book will be 
sent express paid on receipt of $1.00 to any part of 
the world. Money paid for book will be refunded 
with the first order amounting to $10.00 or over. 
As a book of reference, information, etc., every 
person having eceasion to use Tools should owna 
copy, even if they do not purchase their supplies 
from us. 


MONTGOMERY & CO,, 


Mechanics’ Tools and Supplies, 


THE 


Cc 
TiA 
A 


OF Register Letters con- { 05 Fulton St. 
| 8 9 2: taining Money and ’ 
Stamps. N EW YORK CITY. 
SHEPARD’S NEW S60 jaa, 
Screw-Cutting Foot Lathe. 3 , 
Foot and Power Lathes, Drill Presses, 
Scroll Saw Attachments, Chucks, Man- 


drels, Twist Drills, Dogs, Calipers, etc. 
Lathes ontrial, Lathes on payment. | 
Send fer catalogue of outfits for ama- | 

tures or Artisans, Address, : 


H. L. SHEPARD, Acent. !41 West 2nd St., Cincinnatl, Ohlo. 


Iron 
Castings. Walworth Run Foundry Company, 


Bp, J. H, & D. LAKE CO 





Cap Lathe, 81.25 


We melt a high grade of soft, tough iron, 


and make castings for all purposes. 
Write us for estimates, 
you money. 








, HORNELLSVILLE, N.Y, 
= The Simplest, 
y Strongest and Best 







MANUFACTURERS OF 


FRICTION CLUTCH ||. 










—S Clutch Pulley gs 
Thee , PULLEYS : = ca Made. Adapted <_ 
. and CUT-OFF ae. = - ee rene oF ent 
> co UWUFPLIN Cs. Yast ain RR eekini 8 antl e 3 


~ 
Y ae 
und quickly without jar, = 


= WRITE FOR ILLUSTRATED CIRCULAR. 





We will save. 
| 


CLEVELAND, O. 





ALUMINUM 
~ Alloy Composite and Nickel Alloy, 


Cupola and Ladle Use, 


115,000 Tons Sold to Iron, Steel and Brass 
Foundries. . 


One per cent. makes hard metal soft, non-crys- 
_talizing: gives fluidity, prevents blow-holes and 
sponginess, and is guaranteed to increase the 
metal-tenacity 40 to 60 per cent. If you will give 
either one cat a trial in your business, we will 
be pleased to fill or Sample Order and mail you 
directions and k of information, Govern- 
ment Official Reports and indisputable Testimo- 
nals, Price $5.00 per 100 pounds, 
free on board cars. (Process Patened Sept. 15th, 
1891.) (Exclusive Stute rights granted.) 


HARTSFELD FURNACE & REFINING 


COMPANY. 
NEWPORT, KY. 


VICTOR COLLIAU, 








| Mechanical Engineer 
iy and Architect. 


cy INVENTOR AND 
aera SOLE BUILDER 
Of His New and Improved 


HOT BLAST 


COLLIAU PATENT 
CUPOLA, 


And New Steam 
i Smokeless Boiler. 











289 Jefferson Ave. 


DETROIT, 
MICH., 
U. Ss. A. 





| For Blast Furnace, Converter. Puddling Furnace, | 


N. S. AMSTUTZ, 


Mechanical and Electrical Engineer, 
Contracts made to 








DESICN and MAKE 


Working Drawings, Blue Prints, Estimates Etc., 
of Mechanical and Electrical Devices. 

Will design Patented Devices, soas to make them 
Salable und cdsy of Construction. 


——WILL ALSO—— 
Superintend Construction of Machines. 

] design if so desired Terms reasonable. 
tS. and Foreign Patents Solicited. 
1033-1034 Society for Savings Bullding. 
Office Tel. 2559 Residence Tel 1416 


DIXON’S 
BELT DRESSING 


IS GUARANTEED 
To prevent slipping and to preserve the eather 
It will pay you to send for circulars and testi 
monials 


JOS. DIXON CRUCIBLE COMPANY, Jersey City, W. J. 


Second-Hand Drill Press, 


#8-inch almost entirely new, and as good 
as any new machine. 








AT A GREAT BARGAIN. 


Write at once. I also have other sizes 


PAUL SAND, 
33 Washington S8t., BUFFALO, N. Y. 


ie ahd Le ee IN LS. 


m.D. & L. L. LECCETT, 
Attorneys at Patent Law. 


Patents obtained in the United States and 
ém Poregin countries, 





a. ee ne mre x= > 


SCIEN TIiFic 


MAGHINIST. 








THE OTIS 
— Tubular Feed Water Heater and Purifier, 


With seuenloas Brass Tubes. 


Ad | 


Guaranteed to heat the feed water to the boiling point @ 
or 212 degrees) with the exhaust steam, without causing an: 
back pressure : 

Also TO EXTRACT THE OIL from the exhaust whic! 
makes it practicable to use the exhaust steam, after passing | 
through the henter. for heating buildings. ete , and return the 
condensation from the heating system to the boilers free frou 


OIL. 
Being so constructed that the sediment settles below and 
away from the tubes in a cool settling chamber it never. gets 


foul with scale 
The tubes being bent. and lower tube sheet free to rise and 
fall, overcomes all possibility of leaks from contraction and ex- 


pansion. 


Patented and Manufactured by 


Stewart I[eater Co., 


600 to 610 E. Delavan Ave., 
BUFFALO, N. Y. 


New York OFPics, 
39 Dey St. 


THE WALKER MANUFACTURING COMPANY, 


ENGINEERS, FOUNDERS, AND MACHINISTS, 





Send for catalogue. 





CLEVELAND. OHIO, U. S. A. 


MAKERS OF 


CABLE, HYDRAULIC AND ROLLING MILL MACHINERY. 


Foundry Plants Equipped. Post, Jib and Traveling Crunes. 


MACHINE MOULDED PULLEYS AND GEARS A SPECIALTY. 


The Aultman & Taylor Machinery Co, 


MANSFIELD, OHIO. 





SOLE BUILDERS OF 


THE COOK PATENT WATER TUBE BOILER, 
PERFECT CIRCULATION, NO INCRUSTATION. 


WRITE FOR FULL DESCRIPTION. 
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Horizontal, Tubular, Flue and 
ae Locomotive Box Boilers, 
pec Oil and Water Tanks, 


aura tg Stand Pipes, Etc. 
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electric Lighting Apparatus 
a FOR 
Arc and Incandescence Electric Lighting. 


Brush Electric Plating Machines, Arc Lamps. 
Brush Electric Motors, Etc. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, ©. 





e : | 
WE BUY AND SELL MACHINERY ON COMMISSION. 


Extra Lard, Cylinder, Engine, and Kerosene Oil. Shafting, Hangers supplied and put up. Erect 
ing Machinery a Specialty. 


THE BEST WOOD WORKERS’ VICE IN THE MARKET. (Call and see it.) 


McCALLUM & BUTCHER, General Machinists, 
40 1-2 So. Water St., Cleveland, 0. 
rmproved soren cuttioe LATHES 


Drill Presses, Shapers, Band, Circular and 


Scroll Saws. Machinists’ Tools and Supplies. 
Lathes on trial Catalogue mailed on appli- 
cation. 


THE SEBASTIAN-MAY CO., 


North 8t. SIDNEY, OHIO, 


GENERAL AGENTS 
MONTGOMERY & CO., 105 Fulton St., N. Y. 





Mention this paper. 


Buyers’ Department. 


A CLASSIFIED LIST OF MANUFACTURERS OF AND 
DEALERS IN MACHINERY AND SUPPLIES. 





Price: Transient, 25¢ 


M ACHINERY. 


per line. ench toxaxertion. 


) ARTLETT Machine Shop, mill machinery of | 


every description, 63-68 South Water St., 


near N.Y. Pa, & O, Depot, Cleveland, Ohio, Te)- 

ephone 1123. 

M oss Wm., Mfr. of Light Machinery and 
Metal Patterns, 57 Centre St., Clevi'd, O 


‘Pee \P 2nd-hand lathes and planers. 
S. M. York, Cleveland, O., 


\ 7 assist inventors to develop their inven- 
tions. Brass, Copper, Steel and Iron 
work Geo. W. Clough, Cleveland, O. 


DRESSES, Wire Form’g Machy., Bolt Cutter 
Heads a spec’y. Am, Tool Wks., Clev‘ld., O 


LL kinds of machinery and machinists’ sUup- 

i plies. W. P. Davis, Rochester, N. Y. 
] y EST Blacksmiths’ Power Hammer on earth, 
> Am. Tool. \ Works, Cle veland, ©. 


BOILER CLEANER, 





‘is the title of 


"HH 


OW to Keep Boile rs Clean, 


a 96-pages book mailed free by Jas. Q. 
Hotchkiss, 120 Liberty Bis es ks 
FLUE WELDING. 

1 FIX’S SONS’ Steam Flue Welding Works. 

hk Je Dealers in new and second-hand boiler 


flues, cor. Leonard and WinterSts., 


Cleveland, O. 





BRICK MACHINERY. 


and improved 


, 48 Styles, of new 
Walworth Run 


Bary CARS 
patterns 
Cleveland, O. 


WANTED. 


W ANTED. Machinists and all mechanies to 

send 15c for Mechanics’ Practical Refer- 
ence Book, pocket size. Also agents for same in 
every town in U.S. Summit Pub. Co., Akron, O. 





steam 
ad- 


LOS 


petal ps or those fumiliar with 
4 wanted for the HINE ELIMINATOR | 
vertisement). Address Hine Eliminator Co., 
Liberty St., New York. 


ace 


GENTS forthe Canton Sight Feed Lubrica- 
tor Wanted. Address 
The J. H. MeLain Ce 


»., Canton, O. 


“Valve - Oleine.” 


675 Degrees Fire Tests. 


ASTER MECHANICS, 
Purchasing Agents. En- 
gineers and Practical! Build- 
ers of costly steam plants, 
locomotives. ete will be 
ple ased to know the it a lub- 
ricant is now produced of 
suchextraordinary high fire 
test as to mauke it proof 
eat heat to which it is sub- 
jected, and is therefore a PERFECT Lub- 
ricator where products of lower grade and 
fire tests pass off at once: leaving the parts 
subject to wear, or greatly Increasing the 
consumption of oil 
‘*Valve-Oleine”’ 
stute of filtration, is of the 
itv, isentirely free from all acids, and ab- 
solutely non-corrosive, and without doubt 
the finest and most thoroughly reliableCylin- 
der Lubricant now on the market, and will 
naturally lubricate 200 to d0C per cent more 
Maa products of lower tests. 
ree It is notonly the best but the 
economical lubricant 


ture and sale 





igninst the gr 


is product in the highest 
vreatest ViISCOs- 


most 


ifuc controlled exclus- 
ly‘ 


THE 


Reliance Oil & Grease Co, 


Cleveland, O. 
ENTS WANTED EVERYWHERE 
for FULL PARTICULARS our 
I] \LOGI I of large line of ] 


AG 
Write 


new C 


and 





Foundry Co., | 


°9.40 per line per vear. 


CUTTING-OFF MACHINES. 


HS the best cutting-off machine In the mar 

ket, address W. P. Davis, Rochester, N: 
York. 

GEAR CUTTING. 

YEAR CUTTING. Gear Cutting Machin 

XN Ready made and made to order. Send 
teen cents for our “Gear Book for 1892.”"" 

Lexington Gear Works, Lexington, Masa. 


SUPPLIES. 

CARD & CO., manufacturers of fim 

Taps, Dies and Plate. 8S, A. Smith, 

, Chicago, LIL, Western Agent. 

For gonera! 
Send for circulars 

Chicago, ILL 


MACHINISTS’ 





ae 
23 So. Canal St. 


roods, 





RMSTRONG ‘Tool Holders. 
lathe and planer work, 
to Armstrong Bros, Tool Co., 





BOILER MAKERS’ TOOLS. 





Chicago, I! 
small tools, ex 


aaa D A. RICH, 23 So. Cana! St.. 
All kinds of Boiler Makers’ 
panders, ete, 
DRILL PRESSES. 
and medium-sixed drill presses 
W. P. Davis, Rochester, N. ¥ 


can 


K EYSEATERS. 


machines of all kinds. 


keyseating 
W Rochester, N.Y. 


. P. Davis, 


Etat 


RUBBER STAMPS AND ‘TYPE. 


jhe YLOR BROS. & CO., Cleveland, O., mane 
facturers of Rubber Stamps, Type and Fig 
ures, Seals, Stencils, Steel Stamps, ete. Circular 


free. (At 


water 


Tay lor Bros. & Co.,, 
Block), Cleveland, O. 


&2 Superior St 
Take elevator 
CASTINGS. 


VASTINGS for small and medium-sized verti 
cal engines. Humphery’s Foundry, Bell 





fontaine, Ohio. 
] IGH ¢ grade stove plate and light gray iro 
castings, The Walworth Run Foundry 


Co., 897-899 Empress St., oO. 


Cleveland, 


(VM. BARAGWANATH 4x0 SON, 





DEANE’S PATENT ADJUSTABLE 


T-SQUARES. 


BEST 
T-SQUARE 
MADE. 


For sale by dealers in ali the principal cit) 
Circulars on application, To any person sendit 
address with six cents in stamps we will mali our 
descriptive catulogue together with one of oat 
special “PAD” T-Squares, JUST THE ART) 
CLE YOU WANT ON YOUR DESK. 


E. L. DEANE, Sole Manufacturer, 


Holyoke, Mass. 





UNLIMITED, 


> 





FORREST SILVER BRONZE PACKING. 
we Soe toany st uff. | 


ing ~Ox without a 
connecting Stes 
air and water-tigh! 
without the aw 
soft packing undet 
highest steam pre 


sureand piston peice 
ity. Automatic, sd 
SOAS mits of excessive wT 
SS brations, lashing ou 
crowding of rod 
not bind, economer 
guaranteed to out 
all other pacs ne 
Used by the jaree 
Iron Works, Steam 
ships and Bk ctric Light Companies for wears | 





over the world Agents Wanted Everywhet 
References, 
No. 115 Liberty St.. NEW YORK. 











PATENT UNIVERSAL* SCREW-CUTTING CENTER 


at 2 3s ——s ——— - — 
Bass Pea — _ = os rae Aiea a 


SCIENTIFIC MACHINIST. 


The Keasey ¢@ 


Iron Centre 


SPLIT WOOD PULLEYS 


Combine all the valuable points of the old iron and the new wooden pulleys. 
Have Iron Hubs, using set screws or key wuys if desired. 
Light Wood Rims, bushed to fit any size of shaft. 



























MANUFACTURED BY 


The Creat Western Pin Co., 


AUBURNDALE, ©. 
Agents Everywhere. 















Mention this paper. 








STARRETT’S dean 


FINE TOOLS: = 





cagrensrs ya =eooa2 


" ae 
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For all workers in metal or wood. 












~DaALbwin VacUum Bower Tse (LEANER. 


SUCKS SOOT FROM TUBE: BLOWS IT OUT STACK. NO STEAM IN THE 
mechanic. Low priced enough TUBE. NO SOOT IN BOILER ROOM. 


THE OLIVER P. @LAY CO., 53 Scranton Ave., Cleveland, Ohio. 
for the youngest apprentice. TELEPHONE 514. Mention this paper 


Accurate enough for the finest 


Made on honor, best in finish, 


latest in design. All warranted. SchHnool Of 


ee a Skilled mechanics ‘prefer them. 
Live dealers sell them. Ask your —-_ Vy 4 a ‘i 
dealer for my catalogue. If he cannot give you one send to me. A Vf ; ty 
as V4 ; 
L- S. STARRETT, Athol. Mass... U. §. 4. 3 


Sh fe 686086860 82? 2 Open the entire year. Under the supervision of C. W. Richards, a practical draftsman of 22 years 


experience. Careful private instruction to poe k ag Write for particulars. Special attention 
por 
gf - SguTRe 





given to lessons by mail. M. J. CAT anager, 90 Euclid Ave., Cleveland, Ohio. 









Chair Desired Information. 





\ The 
if TATIONARY and PORTABLE. All Sizes. Cincinnati. Cars We desire to impress upon the 
a . Dwarfs in Size, but ie pay | Minds of the public the superiority 
Pp eS . Laconia des Dayton Trains | Of the service offered by the Wis- 
ae Soo eee eer itis Railroad and consin Central Lines between 
bee ee ee VESTIBULED TRAINS : Sleeping ee Chicago and Milwaukee and St. Paul, 
\ Ay Guaranteed. Full a The Night Minneapolis, Duluth and all points 
P Nention this paper OUFEN ol CRESCENT | aoe Trains |1n the Northwest. Two fast trains 
wt lips iene baclrae Running : z between | leave Chicago daily for St. Paul, 
awe | Pullman's ‘incinnatl, | Minneapolis and Duluth with Pull- 
“AIO Steam DITAAD ies TENN. VA-& GA. aot Finest api sn man Vestibuled drawing room 
AN DUZEN JET PUMP EAST SYSTEM S Vestibuled St. Louis, | Sleepers and coaches of latest de- 


Does not clog, freeze or get out of order. | with and surpassed. This the public is in- 


aysr .All brass. Every Pum i s. ttroit. | _. ‘ ; : 
Piginarantecd. 10 siscs. Capacity IDE RTE Detro'- | vited to judge for itself. It is the 


| between Chair Car 
,00 llons per | ? n +] 0; Te 
meu Prices oy and upwarae | Cincinnati, Earth. between only route to the Pacific coast over 
For full information write to Indianapolis Cincinnati] Which both Pullman Vestibuled, 
The VAN DUZEN & TIFT CO. san and | first-class, and Pullman tourist cars 
(PUMP DEPARTMENT) Chicago. Keokuk 


are operated from Chicago via St. 
Paul without change. 

Pamphlets giving valuable infor- 
mation can be obtained free upon 


application to your nearest ticket 
‘Cleveland, Cincinnati, Chicago & St. Louis Railway, agent, or to Jas. C. Ponp, General 
DEPTH ANGLE AND 


jJ-WYKE X&% CO TWIST DRILL GAUGE | ) | BIC FOUR ROUTE. Passenger and _ Ticket Agent, 
machinists tools. E. BQSTON, Mass. Send for LISTS® ROUGH SLEEPING (ARs oe Hiepart: Chicago, Ill. 


CINCINNATI, O. E. O. McCORMIC, Gen. Pass'ger & T’c't Agt. 


CINCINNATI, O..: 








Pa. KEY-SEAT SETTING GAUGE 


































‘0. 17 South Western Limited........... + 420 am 
OS 2. Ae a ae ie Se Oy No, 3 Columbus, Cin. & Ind. Ex........ 7 20 am 
When You Travel West Always Go via) CINCINNATI TO JACKSONVILLE FLA, Xo 2 Wellington Accommodation:...2. 615 am 
y 9 _ 7 Set athrd eee et Express. tll yan TO INVENTORS. 
= aS No. 5 Indianapolis & St. Louis Ex...... +12 10 pm 
Sy THROUGH SLEEPING GARS No. 27 Columbus Accommodation. ...... 400pm| E. Konigsiow, manufacturer of Fine Machin- 
NO Ooh sGiticdk Ind) Bx ss occ.oanascs + 815 pm | ery and Models, offers Special Facilities to In- 
CINCINNATI 10 VILLE = af. a : Arrive. | ventors. Guarantees to work out ideas in strict- 
No. 8 Cin., Col @ 1nd. WX.) 333545 hanes + 7 30am | est secrecy, and any improvement that he can 
No. 26 Galion Accomodation............. 930 am | suggest goes with the work. Thousands of men 
TH ATLANTA No. 12 Col, & ¢ in. Express........ S eaeine + 230 pm | have crude though really valuable ideas, which 
ROUGH TRAINS . No. 10 Indianapolis & St. Louis Ex...... + 205 pm | they lack mechanical! training todevelop. Novel- 
No, 24 Wellington Accommodation...... 6 40 pm | ties and patented articles manufactured by con- 
CINCINNATI TO NEW-ORLEANS No. 2Col., Cin. & Ind. Ex.............. 745 pm | tract 281 Seneca St., Cleveland, O. 
No, 18 South Western Limited, ........., + 120am 
, Hon 8, gov gad Wt will run to Cincinnati via 
Ss ee Columbus, No. 9, leaving at 8 15 p. m., will have | 
IN 27 H OURS sleeper for Cincinnati and Indianapolis. J. H. FLEHARTY & COMPANY 
The Pullmaa Palace Sleeping and Parlor Car 4 Departures from South Water Street station ji ‘ 
Route. five minutes later and arrivals five minutes eariier | y92 Seneca St. Cleveland, O. 
t Reclini Chair C ts f D D.G.EDWARDS. than above. Seals, Badges, Steel and Rubbe 
Elegant Recliniag Chair Cars (seats free) on ay BRUEBAL PASSENGER AGFINT. No. 12, 17 and 18 do not stop at South Water St. Pageant it peel gee nates = oNeg 
Trains. on pihigis- ___| +tDaily: all trains daily except Sunday, RS oat iy miner plates, 
Direct line from Sandusky and all points East Valley Railway. City Ticket Office, 173 Superior St. wi 336 Protestors Risebertea Machines 
to Indianapolis, Michigan City, Peoria, St. Louis, am ; oe, is > 
Kansas City, Gmika, Deaver, Portland and San | For AKRON, CANTON AND MARIETTA. 
Francisco 
. ; ' ee Cleveland, Lorain & Wheeling R. R. 
The only line which takes you through the Depot foot of South Water St. : se | 
great Gas and Oil fields of Indiana and Ohio, Te ney £6.40 cin | For Uhrichsville and Bellaire 6:15 am THE BEST LOOSE PULLEY OILER 
Direct connections in Union Depots at al] | Valley Junction Mail........ 5) am *6:40 pm | ne wit tneeMre a Wen. me er $e IN THE WORLD 
points, Through tickets and baggage checkedto | Chicago Express............ *8:35,am *0:00 pm | For Uhrichsville............... 02.00... 4:00 p m ’ 
any points in nited States or Canada, Marietta Ex ae de mas Seea tl 15 am m 2:35 pm ; Sah sos Arrive . VANDUZEN PAT, f- PUL. DILER 
For further particulars call on or address Balto, X \V ash. Express..... *4:00 pm 10:25 am From Ll irichsville. vot teeeee. sree e sees 9:15 a m / oittne WM Keens Pulley olled 3 to 4 weeks with one 
Cleve. & Canton Express.... 6:30 pm +8:20 am prom Bellaire and Uhrichsville....... 6:20 pm Fea CT SUMIE filling. Cost 25, 30, 40, 50, 65 and 85 centa 
H.c. PARKER, Cc. F. DALY, *Daily. +Daily, except Sunday. ; é Bm CINO. eee een hee eee RY ONE. 
ILEF.T NS IN : 8 di d spec -ulley, Wi 
Gen, Traffic Mgr., : Gen. Pass, Agt. |) JOHNSON, J. B.CAVEN By TOWNSEND, mead Ontalogee free, Mention this paper. 
Indianapolis, Ind, Gen, Supt. Gen. Pass.:Agt. | GENERAL TRAFFIC AGENT. | The VANDUZEN & TIFT CO.Cincinnati,0, U.S.A, 


as —_ 
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Barnes’ 


NEW FRICTION DISK DRILL, 


FOR LIGHT WORK. 


HAS THESE GREAT ADVANTAGES: The speed can be in- 
stantly changed from 0 to 1600 without stopping or shift- 
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LARGE DYNAMO FOR SMELTING ALUMINUM. 










il of metals and its evolution has) 
en of great interest to the scien- 
e world. Its rapid drop in price | 
mafew years ago has greatly | 
extended its use. The cheapening | 
of the metal is due to improvement | 
in smelting and reducing it. The) 
process is quite different now from 
what it once was. We have pub- 
lished from time to time articles 
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Cement for Joints. 
A German inventor, says an ex- 


| Aluminum is one of the most use-| change, has discovered that Port- 


land cement can be used as a sub- 
for rubber and _ asbestos 
preparations in the packing of 
steam-tight joints. From extensive 
practical trials this cement packing 
is found to be quite as efficient as 
the others hitherto employed, and 
its cost is only a tenth of that of 
the others. The cement is made 
into a paste with water and spread 
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; ; _ 
‘about the proportions specified. 


joint is certainly cheaper than those | This is well worth trying. 


made with rubber or asbestos, but 
the:time wasted in making it by 
this process is out of all proportion 
to the saving in first cost effected 
by its use. 

Another cement is given for 
steam pipes to fill up little leaks, 
as a blow hole in a casting, with- 
out removing the injured piece. 
The cement is composed of five 
pounds Paris white, five pounds 
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Jescribing the making of aluminum 
and presented cuts illustrating the 
process. 

We give on this page an engrav- 
ing of a dynamo used in smelting 
aluminum at the Lockport (N. Y.) 
Works. It is probably the most 
efficient machine ever built for this 
service. It was built by the Brush 
Electric Co. of Cleveland and is 
calleé the ‘‘Brush Colossus Dyna- 
mo-Blectric Machine.” Its capacity 
is 5,000 incandescence lamps of 16 
candle power each. 


























LARGE DYNAMO FO 


in @ layer from one-fifth to one- 
half inch thick over the surface of 
the metal. The plate or cover to 
be fixed is then placed in position 
and the screws are simultaneously 
screwed down very slowly. After 
the layer has been compressed to 
about one-eighth inch in thickness 
the screwing is stopped and the 
cement is allowed to harden for 
four hours. The screws are then 
turned further and the edges plast- 
ered again with cement. The joint 
is completed in eight hours after 
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SMELTING ALUMINUM. 


yellow ochre, ten pounds litharge, 
five pounds red lead, four pounds 
black oxide manganese. The whole 
is to be well mixed and a little 
asbestos and boiled oil added. This 
cement will set hard in from two to 
five hours and is not subject to ex- 
pansion and contraction to such an 
extent as to cause leakage after- 
ward. Leaks that occur in places 
which are difficult to get at and 
remedy may often be stopped by 
the application of a little cement, 
composed of the above materials, in 


rey Rea ty ae See reo 
The Convertibility of Speed and Power. 

Sir R. Ball remarks in relation 
to the most general and obvious 
means of conveying power from 
motor to machine—the common 
leather belt—that a light, fast run- 
ning cotton rope may be substituted 
for the heavy, slow-runniug belt, 
when the conditions are favorable 
to the exchange of speed for weight. 
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Following up the line of reasoning 
thus presented, Sir R. Ball shows 
that a rope as light as sewing cot- 
ton, running at the speed of a rifle 
bullet, would carry a horse power. 
Proceeding to the extreme case of 
the lightest kind of line known 
(that of a spider’s web) and the 
highest known velocity of travel 
(that of light), Sir R. Ball arrives 
at the astounding conclusion that 
if a line of spider’s web could be 
driven at the speed of light it 
would carry something like 250H P 
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Electricity and Conjuring. 

‘The French Government, in the 
year 1856, found that in Algeria 
the natives were being incited to 
of by the pretended miracles 

their priests. Robert Houdin, 
the most celebrated conjurer of the 
_ time, ‘was_pvited by the Govern- 
ment to visit. that colony and try 
to outdo the native fakirs and con- 
jurers. He finally succeeded, after 
many amusing experiences, in quell- 
ing the revolt, through the super- 
stitious fears of the natives. He 
employed electricity in many of his 
feats, and in one particular he used 
a chest which had an iron plate in 
the bottom. This chest he placed 
upon a box in which was concealed 
a powerful electromagnet. By 
means of a simple, hic den device he 
controlled the current with his foot. 
He declared that he could, at will, 
make the strongest mana weakling. 
Several powerful natives were in- 
vited to lift the chest when the cur- 
rent was turned on, but naturally 
they did not succeed. Houdin 
called up a little boy. Secretly 
breaking the contact, the child 
easily lifted the chest. The native 
conjurers confessed themselves out- 
done. At the present time we have 
but few good conjurers in this coun- 
try. 

Wishing to learn what is accom- 
plished by electricity in this art, I 
resolved to ‘‘beard the lion in his 
den,” and interview Prof. Hermann. 

I must confess that it was not 
without a certain feeling of awe 
that I presented mysclf at the little 
latticed .window, presided over by 
a corpulent Cerberus, and handed 
that gentleman my card, upon 
which was written: ‘‘The Electri- 
cal Review would like to interview 
Prof, Hermann concerning his won- 
derful applications of electricity 
to his profession.” After some 
time the Professor appeared. 

‘‘Realy, I am very busy,” said 
‘he, ‘‘and you must excuse me, for 
T have an appointment at this hour, 
so I must leave you; but, before I 
go, I will introduce to you a gentle- 
man who knows more about the 
subject of electricity than I do, for 
he has been with me ever since I 
started in this business,” 

‘The Professor then introduced 
me to this gentleman, who proved 
to be his business manager. My 
confusion nearly overcame me, for 
I imagined that now I was to be 
initiated into the wonderful 
mysteries that are nightly per- 
formed in the little Temple of the 
Sphinx on Broadway. My mind’s 
eye pictured to me quantities of the 
electric fluid under the controlling 
thumb of the mighty Hermann, 
and information seemed to be hang- 
ing in festoons from all parts of 
the business manager. Thinking 
that it would only be by strategy, 
if anything, that I could obtain 
the much coveted information re- 
lating to the use of electricity for 
conjuring, I put on my most insin- 
uating manner and_ prepared to 
interview. 

“‘T have seen your card,” said he, 
‘‘and I presume that you want to 
interview me concerning the elec- 
tricity that we use.” 

‘You have guessed correctly,” 


I responded; ‘‘that was my purpose 
in coming to see Prof. Hermann.” 

‘Well, you know that we use 
electricity all the time,.and some of 
our most.important tricks are done 
with the fluid.. Hermann -has a 
watch—I am sorry I can’t let you 
see it; but it is so valuable that he 
never lets it leave his person, 
except when he has it locked up at 
home. It is a wonderful piece of 
work. It is not exactly a watch, 
but nothing more than a powerful 
machine capable of generating 
about one horse-power of electricity, 
very ingeniously contrived and 
concealed in the case of a watch.” 

Imagine my surprise when I 


heard that there was such a ma-- 


chine in existence and that the 
Ele:trical Revew had heard 
nothing about it. | Would it be 
possible for me to see that machine 
and get a photograph of it, / 
asked. 

“No,” he replied, ‘‘the Pro- 
fessor never lets anyone see it now, 
but I can give you a description of 
it.” 

As I thought it would be a pity 
for the world to lose sucha wonder- 
ful piece of mechanism, should any 
accident happen to it, I prepared 
my note book to write an accurate 
description, so as from the word. 
picture, to make a working draw- 
ing. 

ral the first place, the machine 
was made in Europe—they can’t 
make such things here—and it is 
guaranteed to give only one horse- 
power, but I really think that it 
will give much more. Of course, 
you understand, it has never been 
used to give more, but I really be- 
lieve that if it were put to the trial, 
oné horse-power of electricity would 
be the minimum amount evolved. 
But I suppose that you are anxious 
for the description of the works. 
Inside of the case is an armature, 
some coils of wire, a few magnets, 
a lodestone—I suppose that you 
know what a lodestone is?” 

I signified in the affirmative. 

«‘Then there are some push but- 
tons, a dial with some numbers, 
some switches, and a few other 
things, and that’s. all that I can 
remember about what is inside of 
it, but I suppose that I have told 
you enough to enable you to under- 
stand the workings of this wonder- 
ful watch.” 

‘You say,” I asked, ‘‘that all 
those things are in the inside of 
that watch case, and that such 
enormous power can be obtained 
from such a small thing?” 

‘‘Yes,” he answered, ‘‘and I 
doubt whether the _ instrument 
could be replaced if it were lost.”’ 

‘How is the current carried from 
this powerful machine?” 

‘‘Oh, that’s easy enough. You 
know that ordinary people use 
wires for carrying the current, but 
Hermann does not; he uses black 
silk threads, and when he wears 
trousers of the same color and has 
a black carpet upon the stage, it is 
impossible to see them. The cur- 
rent goes through ‘these threads, 
and he can do marvellous things 
upon the stage while he is in the 
audience, and no one suspects that 
he is doing anything. ” 

“This is truly wonderful,” I an- 
swered. My eyes are daily opened 
to new wonders. ButI hadadoubt 
in my mind at that time, whether 
the horse-power that the gentleman 
referred to was a hobby-horse or a 


clothes-horse power. 
present moment I have not as yet 
decided. 

‘‘Are many of his tricks done by 
the aid of electricity?” I again 
asked. 

‘Why, his most wonderful tricks 
are done by the aid of the fluid. 
Have you seen ‘Cremation?’ ” 

“No.” 

-*¢Well, how could that be done 
without the aid of electricity?” 

‘Not having seen it I cannot 
say.” | 

‘(Have you seen ‘Ya-Ko-Yo?’”’ 

“No.” 

‘‘Well, how could that be done 
without the aid of electricity?” 

I again confessed my ignorance 
of the manner of performing the 
trick. 

‘Don’t you see? How could we 
do without electricity? It would 
not be impossible, but it would be 
extremely difficult. The fluid is of 
tre greatest assistance to us. In 
some of our tricks we could not do 
without the telephone. For 
instance in one of Herman's seances, 
he holds a photograph at one end 
of the telephone while he stands in 
the orchestra, and a reproduction 
of the photograph is seen on the 
stage in midair. You know that 
this transmitting of images by 
means of the telephone was invent- 
ed by Garner, and we have used it 
in many of our tricks.” 

‘(Have you ever seen this instru- 
ment?” I asked. 

‘‘No,’”’ he answered, 
used to be one of them 


‘‘But there 
in the 


theatre. It was a wonderful in- 
strument and astonished all who 
saw it.” 


‘‘Then you say that a ‘telephone 
for transmitting images’ has reached 
a state of perfection. I wonder 
that Prof. Hermann has not placed 
it upon the market and realized a 
fortune.” 

‘That’s just it. I have told that 
to the Professor. But you know 
what these magicians are. If they 
would show these things to the 
public they would cease to be of 
interest to the large audienccs that 
he draws nightly. And it is this 
diffidence that has kept many great 
inventions from the world.” 

‘T did not know that the Pro- 
fessor was an inventor.” 

‘‘Yes, indeed, he has invented 
many wonderful things, but he 
has kept them all to himself.” 

‘Ts there anything else electrical 
of interest, of which you can tell 
me?” 

‘Tam sorry I cannot take you 
behind the scenes, for we have the 
most complete system in the world 
for lighting our theatre. Every 
light can be turned on and off, and 
there are push buttons and switches 
everywhere. The stage isa perfect 
network of wires, and you cannot 
look anywhere without seeing them 
hanging in all] directions.” 

“It is truly wonderful. I am 
greatly obliged to you for your in- 
teresting information. Good after- 
noon.” : 

I walked out into the busy 
thoroughfare, thinking that great 
are the uses of electricity, and fully 


Up to the/agreeing with Shakespeare, that 
‘There are more things, in heaven _ 


and earth, Horatio, 
Than are dreamt of in your phil. 
osophy.” 


—[Julian A. Moses in Electrical | 


Review. 





Electric Torpedo Beats. 
The torpedo boat is one of the 


weapons upon which we are to rely __ 
in the next great naval war, and . 
with | 
which | 


men-of-war are provided 
second-class torpedo boats, 





are to be hoisted out and detached 


when occasion arises. 
that one of the great requirements 
for boats built for this service is 
that they should be always ready 
for work. With a steam launch 
some delay must be incurred in 
raising full pressure of steam, even 


It is obvious | 


if the launch boiler be fed with live | 
steam from the main boilers. The. 


electric torpedo boat can be charged 


from the dynamo, which is now a_ 
necessary part of every steamsbip’s | 
outfit, during times when there is 


slackness in the demand for steam 
and when few lamps are switched 
on. 

The cost of the charging is there- 
fore reduced to a minimun, but 
this recommendation is one of the 


least important because in estimates | 


for war purposes economy is a very 
secondary consideration. The great 
recommendation is that she is always 


ready. Once charged she remains 


on duty, and when the call comes 
she has to be put afloat and the 
starting leaver put over. She is 
thus enabled to go full speed ahead 
on touching the water, and this isa 
very great consideration. The 
difficulty at present in the way is 
that of speed. The data available 
to the public respecting small 
steam vessels is very meager. We 
can easily find out particulars of 
engines, consumption, and capacity 
of ocean steamships, although some- 
times the figures are mere approxi- 
mative; but the builders of little 
boats keep the particulars of weight 
of machinery and amount of con- 
sumption of coal very much to them- 
selves. Then, too, the electric 
launches hitherto built have not 
gone in for great speed. 

Those built for pleasure purposes, 
for example, are limited in speed. 
and the builders of craft for this 


traffic are therefore obliged to find 


an outlet for their ingenuity by try- 
ing to decrease the weight of their 
machinery and increase the length 
of time during which a vessel may 
run before her charge is exhausted. 
Thus at present we cannot pretend 
to give any accurate details regard- 
ing the weight of electric machinery 
to drive asecond class torpedo 
boat at the speed which her steam 
engines now take her. 
ever, seems certain—she could te 


driven at her present speed in the. 


present state of electrical science, 
though her endurance would be less 
with electricity than with steam. 
This is, of course, a disadvantage, 
but it must be remembered that in 
an attack by a boat of this kind, 
detached from a man-of-war, the 
time during which she would be re- 
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quired to be under way would be/CHINIST may remember seeing in 


very short. 
The attack would probably con- 
sist of a rush forward an@ a rapid 
retreat to the shelter of aer convoy. 
Against this disadvantage must be 
laced the constant readiness to 
which we have already alluded, and 
also another advantage, which is of 
scarcely less importance viz., the 
absence of smoke and glare. Dur- 
ing the -recent naval maneuvers it 
was a constant complaint that when 
pressed to full speed a flame ap- 
peared above the funnels of the 
torpedo boats in spite of all efforts 
to prevent it, and that this, of 
course, gave fatal indication of 
their whereabouts. The whole 
value of an attack could be lost if 
such a@ warning were given in actual 
warfare, and the electric launch 
could give no such sign. 





Telegraphy at Sea. 
Says Prof. W. W. Jacques, in a 
lecture recently delivered in Bos- 
ton: ‘*Another invention that 
must soon become one 
whose underlying principles have 
been already worked out—an in- 
vention that is only waiting for 
some ingenious inventor to make, 
is a good method of electrical sig- 
naling between two vessels ap- 
proaching each other in the midst 
of a thick fog at sea. 
‘Let us imagine such a device 
applied to two ocean greyhounds 
approaching each other with acom- 
bined velocity of 40 miles an hour 
through a heavy fog in a dark night. 
The lights are useless, for even an 
electric search light will not be 
visible a mile away. Thesteamer’s 
whistle is useless, for the fog soon 
absorbs the sound; and yet these 
two vessels may be rushing imme- 
diately toward each other with a 
force and velocity that, in case 
they meet, shall mean total annihi- 
lation. And yet there is no need 
of such danger. Means of produc- 
ing electrical signals on the one ves- 
sel already exist. The ocean is an 
excellent medium for conducting 
these signals to another vessel 
many miles away, and means on 
the second vessel for detecting and 
recognizing such signals may 
easily be contrived. Let us see 
how electricity steps in and points 
outa simple way by which such 
collisions may be avoided. Suppose 
each vessel to be equipped with an 
insulated wire running from bow 
to stern, but dipping into the ocean 
at each end. Suppose one-vessel to 
have included in this wire means 
for producing strong and rapidly 
alternating currents of electricity. 
Suppose the second vessel to have 
connected to its wire an ordinary 
listening telephone. Electrical un- 
dulations will be radiated from the 
first vessel through the water in all 
directions until, reaching the sec- 
ond vessel many miles away, they 
will be heard in the listening tele- 
phone. By equipping each vessel 
both with means for sending out 
electrical undulations and for listen- 
ing for any that might be received 
each vessel would be made aware of 
the approach of the other and the 
danger of collision avoided. But 
the greatest electrical harvest to be 
gleaned in the near future will come 
when some inventor or engineer 
devises a method of converting the 
energy stored up in coal directly 
into electrical energy.” 
Readers of the SorgntiFio Ma- 


these columns some months ago an 
illustrated article showing how 
Thomas A. Edison would conduct 
sea telegraphy. The subject, as 
will be seen, has enlisted the atten- 
tion of the greatest inventors and 
thinkers. It is very probable that 
some practical results will, in the 
near future, be attained in this 
field. 

—__—_4—__ 

STEAM PUMPS.—VIl. 





BY J. 0. SMITH, M. E, 


Having described the different 
classes of direct acting pumping 
machinery, it would be of advan- 
tage to dwell upon the motive 
power which drives it. 

The agent which carries this 
motive power is steam, which is ob- 
tained by boiling water under a 
pressure greater than that of the 
atmosphere, although, in regions 
abounding in much water power, 
advantage is taken by driving an 
air compressor by means of a water 
wheel. The air is stored in a re- 
ceiver from which it is conducted 
through pipes to the machines to 
be driven. 

Pumps driven by electric motors 
are coming into use, and have the 
advantage of permitting the motive 
power to be conducted through 
long distances without such losses as 
condensation and leakage of steam, 
etc. ; although there is a loss in con- 
verting the heat energy in the 
boiler into electric energy at the 
dynamo through the intervention 
of the engine. 

But with the vast stores of coal 
in the bowels of the earth, and with 
the large bodies of water on the 
surface, the method of converting 
water into an elastic vapor (steam) 
by means of the heat obtained from 
the combustion of coal is more 
economical than any other method 
with which we are acquainted. 

Studying the composition and 
properties of water, it is found 
that it is composed of two gases, 
hydrogen and oxygen, combined by 
the force of chemical actior to form 
a substance (water) tctally unlike 
either of its constituents in its 
characteristics, and a liquid at the 
ordinary temperaturcs while its 
components, hydrogen and oxygen, 
remain gases, and can be reduced 
to liquids only by extreme cold and 
pressure. 

By burning the two gases to- 
gether, the oxy-hydrogen flame is 
obtained, the hottest flame that is 
known to us, and the gases uniting 
in this flame form the well known 
liquid, water. 

That water is composed of hydro- 
gen and oxygen, may be readily 
demonstrated in the boiler room by 
taking a piece of gas pipe and bend- 
ing it in a U shape, and putting in 
some iron chips or filings at the 
bend, and putting the bend in the 
furnace, leaving both ends sticking 
through the furnace door. When 
the pipe has become red hot, pass 
a jet of steam into one end of the 
pipe, and, as the steam comes in 
contact with the red hot filings, it 
is decomposed into its two constit- 
uents, the oxygen combining with 
the filings, while the hydrogen 
passes on free out at the other end 
of the tube, where it may be burned 
or caught under water. Very 
great care must be taken that all 
the air has passed out of the pipe 
before lighting, and that there is no 


air mixed with it in catching under 
water, as it is dangerously explosive 
when mixed with air. 

Water, it is well known, exists in 
three states according to the 
temperature to which it is exposed, 
as a solid (ice), as a liquid (water) 
and as a gas (steam) and one form 
can be changed into the other either 
by giving or extracting heat. 
It becomes a solid at 32° by 
the Fahrenheit thermometer and 
becomes converted into steam at 
the ordinary pressure of the atmos- 
phere at a temperature of 212°. 
It expands and contracts with heat 
and cold, contracting as it becomes 
cooler until it falls to a temperature 
of about 39°, when it again expands, 
so that when it becomes ice at 32° 
it floats on the surface of the water. 

When heat is applied to a piece 
of ice, it is found, by means of the 
thermometer, that it remains at a 
temperature of 32° until all the ice 
is melted, when it begins to rise in 
temperature while heat is still ap- 
plied. When the temperature 212° 
is reached, it begins to boil at this 
point and the thermometer remains 
stationary while heat is still applied 
until all of the water is converted 
into steam. 

It will be noticed in transforming 
this piece of ice into steam that 
when the ice was being converted 
into water, and that when the water 
at 212° was converted into steam, 
& quantity of heat was given to 
the water which did not show on 
the thermometer; the heat which 
was given to the water to increase 
the temperature from 32° to 212° 
was shown by the thermometer, 
and, since it can be observed, is 
called sensible heat, while the heat 
which did not show itseif through 
the thermometer is called latent, 
and it is regarding the use of this 
heat upon which the economy of the 
steam engine depends. | 

In the first place a unit must be 
established in order to measure 
this heat, and that amount of heat 
which is necessary to raise one 
pouna of water one degree F. in 
temperature is taken as the unit. 

It has been found by experiment 
that the number of heat units re- 
quired to convert one pound of ice 
into water is 141; the amount 
of heat (sensible) necessary to raise 
the temperature of a pound of water 
from freezing to boiling point would 
be 212°-32°= 180 units. Now, it has 
also been found by experiment that, 
to convert a pound of water at 212° 
into steam requires 966 units of 
heat, therefore, the amount of heat 
necessary to convert one pound of 
ice into steam at atmospheric pres- 
sure will be 141-|-180-|-966= 1287 
heat units. 

We have now found the means 
for measuring the amount of heat 
necessary to convert water into 
steam; and, if we can find some 
relation between heat and work, 
and express that relation in‘ units 
of heat, it is easy to find how many 
units of heat are required to _per- 
form a horse power of work. 

It is evident that mechanical 
motion is convertible into heat, as 
the stoppage of a train by means 
of the brakes demonstrates that the 
motion of the train is transformed 
ints heat; the converse is true also, 
as the combustion of the coal in the 
boiler, sets the engine in motion. 
The relation between heat and work 
has been ascertained by mathe- 
matical calculations, and verified 
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by experiment, and it has been 
found that a pound weight falling 
772 feet or 772 pounds falling one 
foot, will raise one pound of water 
one degree Fahrenheit; that is, 772 
foot pounds is equal to one unit of 
heat. 

With the introduction of the 
steam engine, Watt was obliged to 
estimate the power of his engines 
so as to be intelligeable to the 
people who were in the habit of 
doing their work with horses, so he 
estimated the power of his engines 
by horse power, and found that the 
average horse was capable of lift- 
ing 34,000 pounds one foot high in 
one minute or 33,000 foot pounds of 
work. In estimating the economy 
of a pumping engine, it is rated in 
the number of gallons of water 
raised toa certain height by the 
combustion of 100 pounds of ceal. 
Of course, in knowing the nuinber of 
gallons pumped, and the height to 
which it is forced and knowing 
weight of a gallon of water, it is 
easy to compute the number of foot 
pounds of work performed by the 
combustion of 100 pounds of coal. 
. To compare the actual duty with 
the theoretical, we take a remark- 
ably high duty which is 125,000,000 
foot pounds per 100 pounds of 
coal. | 

Now, it is found by experiment 
that one pound of bituminous coal 
contains 11,600 units of heat, 
hence, 100 pounds contain 11,600x 
100= 1,160,000 units of heat, and, 
since 772 foot pounds of work are 
equivalent to one heat unit, there 
are 1,160,000x772 = 895, 520,000 
foot pounds of energy in 100 pounds 
of coal. The amount of water lifted 
by 100 pounds of coal is equivalent 
to 125,000,000 foot pounds of work, 

895,520,000 


thence ————_-—_- = 
125, 000, 000 
less than 1-7 or 14 per cent. of 
the actual amount of power in the 
coal is expended in useful work. 

Of course this loss of 86 per cent. 
is due to the imperfections of the 
boiler as well as the engine itself, 
and is hardly a fair test for the 
economy of the engine alone. 

This knowledge of latent heat 
enables us to proportion the size of 
the water cylinders of the jet con- 
denser, and also the amount of cool- 
ing area of the surface condenser, 
for, knowing the amount of steam 
used by the engine and the pressure 
at which it is exhausted into the 
condenser, the amount of heat re- 
quired to condense the exhaust 
steam into water can readily be 
determined, and, from the last 
result, the amount of water neces- 
sary to keep the condenser ata 
certain temperature is easily ob- 
tained. 

Pumps af the crank and fly wheel 
pattern are often used in large 
plants in preference to those of the 
direct acting type. The _ initial 
steam pressure exceeds that of the 
water and is cut off at an carly 
part of the stroke, storing the ex- 
cessive energy in the fly wheel to 
help the piston at the latter part 
of the stroke when the steam pres- 
sure is low. 

They show a remarkably high 
duty, but are obliged to run ata 
high piston speed to sustain it; for, 
when the speed is reduced, steam 
must follow the piston farther in 
the stroke in order to carry the 
engine over the center thus making 
it less economical, 


7.16; that is, 
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INSURANCE FOR ENGINEERS 
MECHANICS. 


LIFE AND 





Insurance is comparatively a 
modern business. It began with 
certain destructable property, 
gradually expanded until nearly all 
merchandise, buildings and ships 
were embraced and finally was ex- 
tended to the protection of that 
most valuable energy—human life. 
There were many prejudices against 
insurances on life, when it first 
was Started. But gradually people 
began to appreciate the fact that 
there is as much need for indemnifi- 
cation for the loss of earning power 
in human beings as in animals, 
machines and other property. Ifa 
man is earning and expects to con- 
tinue earning a thousand dollars a 
year, his energies are worth one 
thousand dollars for every year of 
his expectancy. If his expectancy, 
based on mortality statistics, is 
thirty-five years, his earning power 
is presumably $35,000. No man 
would think of leaving. machinery 
or buildings valued at such an 
amount uninsured. Why then, 
should he allow the value of his own 
strength and power to remain un- 
insured? It is his duty to his 
family to protect the latter as well 
as the former. For a man who has 
little else of value than his own 
energies to allow them to remain 
at risk, is much more foolish than 
to permit destructable property to 
remain so, for when he dies all the 
value his family possessed is swept 
away. 

It is positively the duty of every 
man to carry a reasonable amount 
of insurance on his life, and one 
who possesses but little property is 
committing a great sin against 
those dependent upon him to neglect 
to do it. 

Engineers and mechanics should 


attend to this important matter. 
There is a belief among some, that 
such protection is not within the 
reach of a poor man. 

This is erroneous. No mechanic 
need go without it. There are 
regular insurance companies that 
will write him a policy, the premium 
of which he can pay if he will. 
There are, besides, a number of 
fraternal insurance concerns that 
offer reliable insurance at a low 
price. 

There is a field for great useful- 
ness in life insurance among mechan- 
ics. Associations can be formed 
for such purposes, embracing men 
engaged in certain occupations. 

The National Association of Sta- 
tionary Engineers has a feature in 
its splendid life insurance and ac- 
cident department, that alone is 
a sufficient advantage to justify 
every man who can get admission 
to it to join. Such a large body of 
substantial men banded together 
for mutual advantage, mentally, 
socially and financially, make the 
very best basis possible for prac- 
tical and reliable insurance. 

The men employed in an institu- 
tion hiring as many as five hundred 
can very easily form an insurance 
organization. The management 
must be businesslike and intelli- 
gent, and rules made to suit the 
peculiarities of every situation. 
But the constitution and by-laws 
of very strong fraternal organiza- 
tions can be procured and from 
them regulations made, which, if 
properly executed, will carry the 
institution along safely. 

No one can afford to be uninsured 


in these days. 
——_——_)—_ oe ————_— 
THEIR ENGINEERS WERE HIRED TO WORK. 
THE ScIENTIFIC MACHINIST has 


various methods for reaching en- 
gineers with sample copies for 
missionary work. One is to send 
to concerns owning steam plants 
large enought to justify the belief 
that regular engineers are there 
employed, with the polite request 
printed on the wrapper to ‘‘please 
hand to the engineer.”’ 

The attitude of some manufac- 
turers and plant owners to the 
science of engineering and to educa- 
tion in that line is shown by the 
treatment they accord such copies. 

We received back in one year, 
about a hundred copies with remarks 
written on the wrappers expressing, 
some fiercely, some mildly, but 
nearly all laconically and,as would be 
expected, illiterately, their reasons 
why the paper was not delivered as 
requested. With the exception of 
five or six, who were actuated by 
cranky ideas, they did not want the 
engineer to be ‘‘wasting his time 
reading,” as that would probably 
detain him from work—and he was 
hired to work, not read. These 
workmen knew enough already, 
and the more engineers ‘‘knew’ the 


lazier and more inefficient they 
became. This is the epitome of the 
consensus of their opinion on this 
subject. 

We do not believe that such men 
make much ofa success by their own 
efforts. Such bad judgment exer- 
cised inevery department of a busi- 
ness would certainly wreck it sooner 
or later. This ilk of men oppose pro- 
gress at every step. The old ways 
are good enough for them. It is 
such obtuseness that made the 
middle ages a dark, desert waste of 
time in human experience. 

But we are happy to say the men 
referred to above are the exception 
and not the rule. From a greatly 
larger number came subscriptions 
from the office for the engineer, 
with words of encouragement and 
appreciation. 

The manufacturer is getting 
better educated every year and the 
more he learns about steam plants 
and good business methods, the 
better power appliances and engine 
and boiler room help he wants. We 
predict that the time is not far dis- 
tant when every concern burning 
coal for generating steam will own 
an indicator, and will pay their en- 
gineer a price that should procure 
a@ competent man, capable of hand- 
ling the plant and using the indica- 


tor. 
Ce ed 


ABOUT PAPER. 

We were disappointed in the 
paper ordered when we installed 
our new office and equipment, and 
would not have used a sheet of it 
had it been possible to procure a 
sufficient quantity of a stisfactory 
quality to last us until a new lot 
could be manufactured. Theamount 
we require for one edition is such 
that no paper company could sup- 
ply from their stock the necessary 
number of reams. This compelled 
us to use the unsatisfactory paper 
for the November first and fifteenth 
issues. 

When the carload of defective 
stock was delivered at our press 
rooms we at once examined it and 
discovered its faults. The manu- 
facturers were informed of the 
condition of the stock. In their 
reply they say: ‘‘Printed copy of 
your publication received. We 
must say that this sheet of paper 
is very tender, and we can not un- 
derstand why it is, as this is the 
first complaint on this account. 
We are willing to make you a new 
lot, as we are very desirous of hav- 
ing any paper we ship you satis- 
factory in every way. We will 
hasten to make the new lot at 
once.” 

It requires nearly a month to 
make such an order and get it here, 
but the December Ist issue will be 
printed on a better stock and after 
that the paper will be uniform and 
of the best quality and finish. 

We take this space for explana- 


tion because this company has al- 
ways bought first-class paper, and 
we wish to assure our readers that, 
we accept nothing else. Perhaps it: 
is not generally known, except to 
publishers, that the quarantine 
against rags from Europe sent all 
book paper up like the thermometer 
on a hot day, and as it still con- 
tinues there is no immediate pros- 
pect of a lower price. Besides this, 
a good quality of paper is hard to 
get at any price now. 


<-> 
THEIR PIPES FROZEN. 


We understand that a ‘consider. 
able number of steam plants re- 
cently installed in Ohio were so 
damaged by the cold weather of 
latter November that they had to be 
shut down. They were not fin- 
ished, the contractors or concerns 
owning them allowing the work to 
drag on, thinking that ‘‘to-mor- 
row,’ ‘latter part of the week” or 
‘the first of next week” would do 
for finishing the job. December 
weather is not always experienced 
in November, but it is just as likely 
to come as any other kind, and itis 
wise to be prepared for it. The 


plants caught unprepared, of which 
we have personal knowledge, re- 
mained idle several days—some 
can not start for two or three 
weeks, The loss will more than 
overbalance the entire cost of 
covering the pipes with mineral 
wool, asbestos or other material to 
rotect them from the cold. 

The best thing to do is to finish 
the tributaries and subordinate 
portions of a plant complete before 
leaving the job. The best builders 
will put things in shape to with- 
stand the severest cold, even if in- 
stalling in June. We hope that 
many were not served as were 
those to whom we refer, but it is a 
lesson they will not forget. But 
there are people with whom only 
the very dearest teacher—personal 
experience—is effective in incul- 
cating the truth. 


til 

EQUIPMENT FOR FIRE DEPARTMENTS. 

The city of Cleveland is likely to 
have in the near future, the best 
fire department in any city of its 
size in the country. The business 
men have agitated the question of 
issuing bonds to the amount of 
$200,000, with which to re-equip 
the city with proper fire machinery. 

If this is done a new fire boat will 
be built. The efficiency of fire 
boats has been thoroughly demon- 
strated in many other cities besides 
Cleveland. They have come to 
stay. It may be said, however, that 
the design of boats for fire service 
and of their engines and pumps is 
still faulty. There is a good field 
in fire-boat construction for some 
naval architect acquainted with the 
needs and past defects of such craft 
to build himself a reputation and 
make money. Fire engines, t00, 
are now just about what they were 
twenty years ago. While there 
has been remarkable progress 12 
other departments of engine and 
boiler construction, this has re- 
mained stationary. Some live 
builder should: take the hint and 
enter the field with an improved 
fire engine on wheels. 
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ersare invited to use this department. 

Al] questions on mechanical and scientific sub- 

jects of a practical nature and of general interest 

will receive attention. The writer must give his 
t 


name in full, but nothing that may identify him 
will be published with a question if he requests 
his name withheld. It will give the editor pleas- 
ure to assist, through this column, all readers, if 
eines pe and he cordially solicits practical 
queries. 


(463.) John Luhring, Arlington, 
Minn., writes: ‘‘Please answer in 
your next number, what nominal 
horse power my engineis. The same 
is 14x24’, valve cuts off at 8”, 100 
revolution per minute, with 80 
pounds boiler pressure. 2. What 
horse power is a boiler, 50” in 
diameter, 14 feet long, with 62 three 
inch tubes?. A.—1. The indicated 
horse power is about 90. 2. 15 
square feet heating surface are 
generally allowed for a horse power. 
You can figure the square feet 
easily. 

(464.) Albert Orton, Lansing, 
Mich., writes: ‘‘Please let me 
know how I can put a blue color on 
a gun barrel.” A.—Give it a coat of 
nitric acid, spread on liberally, and 
when it has corroded the barrel a 
film of oxide will cover the iron. 
Then the barrel should be cleaned, 
oiled and burnished. There is: an- 
other and simpler way, that of 
heating the barrel in powdered 
charcoal over a fire. This does not 
always work satisfactorily, but is 
performed readily. 

(465.) Victor Ferriott asked, in 
the November Ist issue, question 
460, ‘‘How to cool off a hot box 
without using water, or patent oils, 

or without stopping the engine.” 
Mr. Volney W. Mason, the well- 
known manufacturer of patent 
friction pulleys, of Providence, R. 
I,, noticing Mr. Ferriott’s question, 
writes us as follows: ‘‘I have often 
used a simple remedy, to introduce 
fine table salt into the hot bear- 
ing with the oil. This I have found 
to cool off a bearing, and it is so 
simple that it should be generally 
known, being of greater efficiency 
than any other plan with which I 
am acquainted.” 

(466.) Reader, Montpelier, Vt., 
writes: ‘I would like to know a 
good way to harden a chisel with 
which to cut hardened iron. Ihave 
tried various methods, but none of 
them give a degree of hardness 
suitable.” A.—We have lately seen 
a job done with a chisel hardened 
by heating to a low cherry red, and 
plunging in saturated solution of 
chloride of zinc. It worked very 
satisfactorily, and we think you 
would do well to try it. 

(467.) R. B. Norwood, Minne- 
apolis, Minn., writes: ‘‘I have a 
compound non-condensing engine 
and wish to know how to figure its 
water consumption. Please let me 
know what information I must give 
you in order to tell me.” A.— 
There are various methods of fig- 
uring water consumption. A simple 
one is to divide the constant 200 
by the square root of the initial 
pressure. Ninety per cent. of the 
product will be the water consump- 
tion per horse power per hour, that 
is if the engine cuts off at 4 stroke, 
as is the usual practice in such ma- 
chines, If your initial pressure is 


200 
80 pounds then 8.9442 = 22.36. 
Take off 10 per cent. of this and 


the water consumption is shown to 
be 20.13. For a single non-con- 
densing engine use the same 
method, but 10 per cent. does not 
have to be deducted, the product 
of the constant 200 divided by the 
square root of the initial pressure 
being the water consumption per 
horse power per hour. 

(468.) C. McD Co., writes: 
‘‘We ask to be informed how to 
find square root. Wecannot figure 
it, but have heard there is a shorter 
cut than the old rule in arithme- 
tics.” A.—You should buy some 
engineering book which has tables 
of squares and cubes and square 
andcuberoots. Itiseasy toextract 
Square root, but if ydu wish to 
arrive at it by a‘‘shorter cut,’’we can 
suggest no other way than to find 
that number which, multiplied by 
itself, will produce the number the 
square root of which you want. 
Where the square root has no frac- 
tions this is simple, but to arrive 
at the exact fractional parts by 
multiplication is tidious. Take for 
example 2,400. By multiplying 
we find that 49 is the square root 
of 2401, and we see that it must be 
a little less than 49, but 48.90 pro- 
duces but 2,391.21, and we have to 
try again. To get the correct deci- 
mals, requires a large amount of 
figuring, and not till a large sheet 
of paper has been covered is the 
result reached, 48.989, and this 
gives .023 too much. 

(469.) J. B—— Co., W. Va, 
write: ‘‘We have trouble with 
our boiler forming scale so thick 
and filling up with mud so much 
that we can scarcely run a week 
without shutting down. We have 
to take our water from a creek that 
is not pure by along way. What 
do you advise us to do with our 
boiler?” A.—Put in a first-class 
feed water heater and purifier. 


[7" Readers are cordially invited 
to send us any questions, comment, 
information, ideas or corrections 
that suggest themselves while read- 
ing the ‘‘Questions and Answers.” 
The time to do it is when it is in 
mind. If one puts it off he is very 
likely never. to get at it. Now is 
the best time. All communications 
are appreciated. —[ Ed. 





——~»— 

THE following letter from George 
B. Grant, the well known writer 
and universally recognized authority 
on gear work, explains itself: 

‘‘] notice your remarks concern- 
ing the trade catalogue of Mont- 
gomery & Co. 

‘“T publish a ‘gear book’ on the 
same plan exactly, charging 15 
cents for it, and paying back the 
money on any business amounting 
to one dollar or more. Moreover I 
make it a small treatise on gears 
well worth the money for its own 
sake. I include an odontograph 
that cannot be bought of other par- 
ties for less than a dollar, and for 
which four dollars is sometimes 
asked. I give 15 cents worth 
several times over, and then pay 
back the 15 cents if the purchaser 
ever does any business. There is 
not a workman, apprentice, or 
draftsman who cannot get more 
than his money’s worth of informa- 
tion out of ‘Grant’s Gear Book.’ ”’ 

We can say that we believe every 
word of the above to be true, as we 
have seen the ‘‘gear book.” It is 
worth much more than its costs. 
Mr. Grant’s address is Lexington, 
Mass. 
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We frequently receive very de- 
cided expressions of opinion from 
those whose experience makes them 
the best judges against the old- 
fashioned, short-sighted, penny- 
wise and pound-foolish policy of 
employing the cheapest possible 
service in engaging’ professional 
engineers, while, when it comes to 
lawyers’ fees and presidents’ and 
managers’ salaries, large sums are 
paid without hesitation. Any one 
who will take the trouble to find 
out how much time must be spent 
and what the amount and nature of 
the studies are to become a good 
engineer, and then compare this 
with that required to become a 
good lawyer, cannot fail to notice 
how much greater the former is. 
Moreover, in the engineering pro- 
fession one must continue to study 
and keep abreast with the rapid 
progress made in engineering, while 
in the lawyers’ profession the term 
‘‘progress” hardly exists. Of the 
four professions, medical, theologic- 
al, law and engineering, the latter 
is certainly the one in which one’s 
reputation depends entirely on 
ability, that is, the one which re- 
quires the most conscientious work 
in order to gain and keep a good 
reputation. When an engineer is 
ignorant, and makes mistakes in 
building a bridge, machine or a min- 
ing plant, for instance, which there- 
by breaks down, there is no ques- 
tion where the fault lies and whose 
it was, and, what is worse, the 
lives of innocent victims are often 
at stake. Of all professional men, 
therefore, the engineer must work, 
study and practice in the most 
thorough and conscientious manner. 
He should, therefore, be selected 
with the greatest possible care, and 
receive the most liberal remunera- 
tion. The man who will take the 
greatest care in engaging a phy- 
Sician, regardless of cost, will go 
to his factory and engage cheap 
and incompetent professional engi- 
neers, and practically intrust ‘the 
success of his manufactured pro- 
ducts or constructions to their care, 
and then wonder why other manu- 
facturers who pay for able talent 
are more successful. Some com- 
panies pride themselves, and with 
right, on the professional engineer- 
ing talent which they employ and 
can retain by paying properly for 
it, but there still appears to be 
many who stick to the short-sighted 
policy of under-paying the one in 
whom the success of their products, 
to a great extent, lies.—[The Elec- 
trical World. 


—______~>—______ 


Loss of Heat From Boiler Scale. 


Ithas been held by many that 
4’’ scale in a boiler causes a loss in 
fuel of 28 per cent. It will be in- 
teresting to read what E. M. Herr, 
Superintendent of the Grant Loco- 
motive Works, says in the Railway 
Master Mechanic: ‘In some recent 
tests made ona prominent Western 
road,” he says, ‘‘the average tem- 
perature in the smoke-box of two 
locomotives was measured under as 
nearly similar conditions of opera- 
tion as possible, the only difference 
being that the boiler of one engine 
was clean and free from scale, while 
that of the other so badly scaled as 
to necessitate stopping it for re- 
moval of flues and the eleaning of 


the poiler. The pyrometer aver- 
aged but 25° higher in the dirty 
than in the clean boiler with an 
average temperature of about 650°. 
This test is corroborated by similar 
tests on another road coming under 
my personal observation. A com- 
parison of the fuel record of engines 
from each of whose boilers as much 
as 4,000 pounds of scale and mud 
was removed, also discloses no such 
great loss in fuel economy as this 
paper would indicate, but, on the 
contrary, shows no more than 4 or 
5 per cent. loss which the pyro- 
meter tests give. These boilers 
were covered with a combined sul- 
phate and carbonate of lime scale, 
averaging certainly upward of 4” 
in thickness. 

‘‘The bad effect of scale upon the 
life of boiler sheets and flues is un- 
questionable, and rather under 
than overstated in the paper. That 
a large saving in boiler repairs and 
all the attendant expense and loss 
of revenue from unserviceableness 
of the engine can be made by keep- 
ing the boilers free from scale has 
often been shown, and it is here, 
rather than in an excessive gain in 
the fuel record, that the economy 
and advantage of clean locomotive 
boilers is to be looked for.” 

enemies cane’: carmen eeaecemeemnes 
The Long Distance Telephone. 

The communication by speech be- 
tween New York and Chicago by 
means of the long distance tele- 
phone is one of the triumphs of 
science. We can scarcely reaiize 
that this has been accomplished. 
And yet, when conversation was 
carried on over a wire a distance of 
a mile, scientists foresaw that the 
telegraph would in time be outdone 
and that intercourse would be car- 
ried on, in the future not distant, 
in the natural and easy way-—by 
speech—every where. 

The next thing will be the laying 
of a trans-Atlantic telephone line, 
and who shall say that before an- 
other four years roll around the 
President of the United States will 
not be able to converse with the 
President of France, the Emperor 
of Germany and Queen or King of 
Great Britain? 

The telegraph was nearly as great 
a discovery as the force exerted by 
steam in striving to reach the 
atmosphere. The telephone was 
equally notable and useful. It en- 
hances civilization and disperses 
the dogmas and ignorance that once 
held the masses in subjection to 
oppressors and religious fakirs. 


—_—___—__.—_—————_—_——- 

In rigging up a U-shaped draft 
gauge we have found some engineers 
who read the -indication from the 
level the water was at when the 
gauge was not connected. This 
would show them the distance the 
water is raised in one glass of the 
gauge, but it is not an index of 
the power of the chimney draft, for 
this draft is sustaining a column of 
water a height equal to the differ- 
ence between the heights of the 
water in each gauge. The differ- 
ence between these two water levels 
in each glass, when the gauge is 
connected, is the measure of the 
power of the chimney draft. 

——__—__.§— 

WitH the December Ist number 
we believe that we will be practic- 
ally caught up with our issues and 
will be able thereafter to get out 
the paper exactly on time. 
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How to Remedy the Sticking of Oil in Glasses. | 


EDITOR SCIENTIFIC MACHISIST: 


Since sight feed lubricators have 
come, and heavy cylinder oils are 
being used, there is often experi- 
enced a good deal of trouble from 
the cylinder oils sticking to the 
sight feed glasses in the lubricators. 
I have made drawings to show how 
this trouble can be stopped so that 
engineers can take advantage of it. 

Fig. 1 shows the glass where the 
drops of oil are too large for the 
tube, or where the drops lop over 
against the glass and stick to it, 
making it impossible to tell how oil 
is feeding, and where the lubri- 
cator has a long glass tube this is 
worse than with the short glasses. 

Where drops are too large for the 
glass and the glass is short, | close 
in the top of feed tube like Fig. 5, 
which makes the drops smaller and 
where the drop lops over against 
the glass around feed tube, I coun- 
tersink the inside of the tube as in 





Fig. 4, which will start the drop 
up straight and prevent it from 
lopping over. 

But where it can be done in 
short glass lubricators I think a 
piece of wire soldered into the end 
of the feed valve as in Fig. 6 is the 
best, as the oil will follow it up 
and keep away from the glass. 
This wire should extend to top of 
glass tube or nearly so. 

Fig. 2 shows the way I fix the 
long glass tube lubricators where 
there is a stop valve over the glass. 
All there is to do here is to solder 
the wire in the end of the stop 
valve as shown, letting the wire 
extend down nearly to the feed tube 
when oil will follow up the wire, 
keeping away from the glass. This 
wire can be soldered into the feed 
valve, when the feed valve is at 
bottom of glass as in Fig. 3, and 
where it is soldered in the feed 
valve as in this way it should not 
be connected to the cap. 

Where lubricators have a cap 
oyer the sight feed glass, the wire 
can be fixed as shown in Fig. 3, 
letting the wire hang down into 
the feed tube, when oil will follow 
up the wire and not touch the glass. 

By putting this wire in lubrica- 
tors and filling the sight feed glasses 
with kerosine oil or glycerine, 
engineers will have no trouble from 
oil sticking to glasses. Fill lubri- 
cator before it gets entirely empty, 
as the last drops of oil in the lubri- 


lecator are thrown in a scattered 
‘state against sides of glass, caus- 
‘ing them to stick, and then the 
drops adhere to the glass causing 
trouble. 

I think that from this explana- 
tion and with the aid of the draw- 
ings, engineers can fix their lubri- 
cators more readily and save all 
the trouble from oil sticking to the 
glasses. 
; . J. A. MORGAN. 

——_——_)—_ oe ——————_— 
Was There an Error?—A Conundrum to 
Engineers. 
EDITOR SCIENTIFIC MACHINIST: 


In looking over the issue of Sept. 
1st, on first page, I find that Can- 
ada has 75,768 industrial establish- 
ments, with 367,865 employes. 
Now that looks strange to me, as I 
find that it only leaves 4.85 in 
each establishment. I think there 
is a mistake somewhere. 

I would like to ask a question to 
engineers—not the higher grade. 
The question is: suppose your en- 
gine is correct in every particular, 
apparently, crank and wrist pin 
keyed properly, shoes on cross- 
head right, pillow bearings right, 

¥ 





engine in line, valves set right, dry 
steam, load steady, rings set right, 
follower bolts tight, and yet there 
is a knock. What’s the trouble? 
This was my case, but I soon found 
out. 
: Gro. S. RAMSEY. 

[The editor suggests that Mr. 
Ramsey write a letter ex- 
plaining what the trouble was, and 
how he overcame it. | 





Feeding the Furnace. 


EDITOR SCIENTIFIC MACHINIST: 


I see a good deal about the com- 
parative efficiency of mechanical 
stoking and hand firing, and would 
like to give my views. The me- 
chanical stoker is undoubtedly a 
great improvement and an econom- 
ical method of firing « furnace. 
There is no engineer who would not 
prefer to have one. But the large 
majority can not get them. In the 
country they are very few. On this 
account it is well to know how to 
put coal into a furnace with a 
shovel. While a mechanical stoker 
is better than a poor fireman, I 
think a good fireman beats the ma- 
chine. I would like to have every 
engineer in the country see how 
my fireman shovels in coal—see his 
scientific ‘‘twist.” It is the most 
skillful I have ever observed. A 
great deal depends on the ‘‘twist” 
as well as on the evenness of firing. 

C. B. HARTNELL. 


UTILIZATION OF EXHAUST STEAM FOR 
HEATING PURPOSES. 





BY EDWIN C, SHAW, M. E. 


It goes without saying that the 
first consideration in the minds of 
those engaged in dispensing electric 
light is the economy in the produc- 
tion of power. The peculiar demands 
of electric lighting and the large 
monetary investment entailed there- 
by, call for the closest business 
management combined with the 
most progressive engineering. 

No. 1 station of the Thompson- 
Houston Electric Light and Power 
Company of Buffalo is located in the 
heart of the city surrounded on all 
sides by a good market for the sale 
of steam heat and the management 
early adopted the plan of using 
their boiler plant for making steam 
by which to heat the surrounding 
buildings during the day when their 
own steam consumption was com- 
paratively small. An experience, 
however, extending over some 
years, has not proven the economy 
ef heating exclusively with live 
steam from a central station doing 
a general lighting business. 

Theoretically, steam can be pro- 
duced at a central station and dis- 
tributed therefrom for heating pur- 
poses at a less cost than the same 
amount of steam can be produced 
in isolated heating boilers in the 
several buildings to be heated. As 
a matter of fact, however, the extra 
attendance which the service in- 
volves, the excessive losses through 
radiation and leaks and in cases 
where the piping from the central 
station has not been laid out with a 
view of the most complete inter- 
changeability, the inconvenience in 
the matter of cleaning and making 
repairs on the boilers and mains, 
and when a station, which is gener- 
ally the case, is running on a small 
power reserve, the forcing of the 
boilers which this service at times 
will entail—all unite to render the 
economy of distributing heat from 
an electric light station a grave 
question. The use of exhaust steam, 
however, solves the question. It is 
a by-product and the income realized 
from its sale represents nearly clear 
gain. 

Each horse power of boilers will 
heat 10,000 cubic feet of space from 
exhaust worth approximately $30, 
when in continuous use during the 
season of heating, at a cost of simply 
the interest on the investment in 
the street main, while the efficiency 
of exhaust steam is fully as high as 
live steam for heating purposes, 
there being practically no differ- 
ence in the total temperature of 
the sensible and latent heat. The 
only plausible objection to the use 
of exhaust steam distribution from 
a central station for heating pur- 
poses is the question of back pres- 
sure upon the engine and this has 
been most satisfactorily solved by 
this company in the adoption of the 
Barnard Vacuum system. 

When the boiler plant is favor- 
ably located for the work I have no 
hesitancy in saying that a central 
station whose service extends over 
the 24 hours of the day will find 
that the revenue from the exhaust 
steam heating compensates for the 
disadvantages that can be charged 
to a high pressure station. It is 
simply a question of gain by the use 
of exhaust in condensing as against 
the revenue to be derived from the 
sale of exhaust steam for heating 








purposes. It is but a matter of 
a moment's calculation. The best 
engine duty will not show a con- 
sumption of 20 per cent. of heat 
units in steam used, that is from 75 
per cent. to 80 per cent. of total 
heat units pass off in exhaust steam, 
which, if sold for heating surround- 
ing buildings, will bring in a 
revenue of from $20 to $30 per 
year per horse power exhaust, while 
if it is used for condensing fully 
75 per cent. of its heat units will 
pass off in the water from the con- 
denser affording as a revenue an in- 
crease in engine efficiency of from 
25 per cent. to 30 per cent. 

Tne principle of the Barnard ap- 
paratus used by this station is 
simply the application of a surface 
condenser through which the feed 
water passes on its way through 
the feed water heaters to the boilers 
and in ejector connected to the con- 
denser to relieve it of the air liber- 
ated from the condensed vapor. 
The condenser is also connected to 
a@ main air pipe, which in turn is 
connected by branches to the air 
cocks of the several radiators in the 
buildings to be heated. 

The action is simple. Steam is 
turned on from the main exhaust 
from the station, after it leaves the 
heaters, into the exhaust pipe to 
the buildings to be heated. The 
ejector on the condenser is then 
started, creating a vacuum in all 
the radiators in the building to be 
heated. The exhaust steam is 
thereby drawn through the main 
pipes into the radiators. As fast 
as the condensation takes place, 
the condenser removes the air and 
vapor from the radiators and new 
steam follows, thus affording as 
complete circulation as if steam Is 
forced through by the pressure. 
All the return drips are brought 
back by gravity from those _locali- 
ties whose elevation renders the 
return practicable. This water 
is returned to a main receiving 
tank at high temperature, is mingled 
with the main feed, and is pumped 
through the heaters to the boil- 
ers. 

In some cases it may be necessary 
to balance the system by regulating 
the ‘‘pull” upon the radiators at 
the air valves in order to avoid 
short circuits and consequently 
unequal distribution of steam. 

The method used in laying the 
street main is effective and still in- 
expensive. The main steam pipes, 
returns and air pipe, are laid inside 
large vitrified tile, being supported 
at intervals of fifteen feet by cast 
iron spiders, placed at the joints of 
the tile and perforated around the 
edge so as to allow any moisture 
that may gather within this air 
space inside of the tile to flow back | 
to the station. The provision for 
expansion and contraction are made 
entirely in the formation of the 
runs, long bend being given to the | 
run at both ends of the service. 
With five inches of vacuum on the 
condenser the steam has been, 1? 
the coldest weather this winter, clr’ | 
culated through the coils of the 
system, and the attention required 
by this system has been practically 
nil. | 
It may be of interest to know. 
that there are no back pressure — 
valves on the system and that the 
exhaust from the engine 1s per 
fectly free. 

A great deal more might be 
added to this subject, but enough 
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has been said to give Clear ideas of 
the general principles. —[Master 
Steam Fitter. 
—_—_>+_—__——_- 
RAILROAD MOTIVE POWER.—IV. 


Of late years it would seem that 
railroad companies think of little 
else than forming pools and cutting 
rates. When not engaged in one 
of these delectable pastimes, they 
are almost certain to be in the 
other. At any rate, there seems 
to be a continuous warfare, an 
irrepressible conflict. Now, I 
wonder if it has ever occurred to 
those who direct the destinies of 
railroads, that there is still another 
pool of much greater importance 
than any they have so far worked 
up, viz, a locomotive improvement 
pool. 

I presume to say that if all the 
money that has been squandered by 
railroad companies, during the last 
twenty years, in experimenting in- 
dependently of each other, were 
put into a pool, such as I have sug- 
gested, and placed at the disposal 
of the American Master Mechanics’ 
Association, the locomotive of to- 
day would be a marvel of simplicity 
in construction, and of economy 
and durability in service. It is 
but justice to say that the Master 
Mechanics’ Association has labored 
long and assiduously to give rail- 
road companies a better locomotive 
for the same figures, and if their 
efforts have not been crowned with 
success, it is because railroad com- 
panies have afforded no encourage- 
ment to the association, and have 
given it at best but a negative sup- 
port. 
What the association really needs 
to carry out its primary object, is 
a carte-blanche and ample funds to 
back it up. Is the plan I have 
suggested a feasible one? I think 
it is. Will railroad corporations 
adopt it? I fear they will not. 
Why? Because they see no im- 
mediate cash returns in it. There 
is no passenger or freight pool 
tariff mixed up with this scheme, 
consequently no opportunity for 
cutting under. What a splendid 
opportunity the locomotive improve- 
ment pool could afford for testing 
the qualities of hollow side rods, 
and the merits of balanced slide 
valves, improved fire boxes, smoke 
preventers, and patented devices of 
various kinds, with the result of 
retaining and adopting the really 
meritorious contrivances, and rele- 
gating the impracticable and worth- 
less to the shades of oblivion. I 
have in mind the furore that was 
created some years ago, Over copper 


fire-boxes and water tables. 
I mention copper  fire-boxes 
because in the case of an 


Ohio road the fire-box was born 
of a water table, if I may use the 
expression. Well, the Ohio road 
tried the copper fire-box and water 
table, $8,000 worth inside of six 
months, and at the end of that 
time sent the entire outfit to the 
brass foundry for scrap. This was 
a pretty clear case of tried and 
found wanting. About the same 
time a neighboring road tried a 
new-fangled electrical device for 
preventing the forming of scale in 
Steam boilers. However well the 
contrivance might have worked else- 
where, it proved anything but a 
howling success in a locomotive 
boiler. The result was that after 
a three months’ trial the complete 


outfit was sent to the scrap heap, 
entailing a loss to the company of 
some $2,500, minus the value of 
the scrap. I once knew a supreme- 
ly ignorant and conceited master 
mechanic, who spent all his own 
spare cash and about $2,000 of the 
company’s money in the futile and 
foolish attempt to consume the pro- 
ducts of combustion, by arresting 
them in the smoke arch and then 
returning them to the fire-box. In 
persuit of his object he so com- 
pletely filled up all the available 
space in the smoke arch with elabor- 
ate and unscientifically arranged 
spark arresters, conductors, etc., 
as to almost completely choke the 
draft. Yet, this M. M. was so un- 
reasonable as to threaten to dis- 


charge an engineer—who was so|- 


unfortunate as to have this miser- 
able contrivance put upon his en- 
gine—because he punched a num- 
ber of large holes in his stack net- 
ting, with a view, if possible, of 
getting a better draft. Perhaps I 
do this M. M. an injustice in mak- 
ing the latter statement unquali- 
fiedly, as he may have objected, not 
so much to the holes, as to the crude 
tool employed in making them, 
namely, a coal pick. However, as 
time wore on the company realized 
that it would soon have to do one 
thing or another; either double- 
head all trains or else get a new 
M. M. It decided upon the latter 
course, and the result was that this 
elaborate array of spark arresters, 
conductors, etc., was incontingntly 
consigned to the scrap heap. 

Some few years ago we hada 
regular smoke consuming craze. 
Any number of devices, good, bad 
and indifferent, were put upon the 
market. Some engineers ridicule 
the idea that smoke can be con- 
sumed, while others again stoutly 
maintain it can. When doctors 
disagree, who shall decide? In 
reading, a ‘‘puff” -of one of those 
patent smoke consumers, from the 
pen of a United States Supervising 
Inspector of steamboats, I noticed 
the following nonsensical statement, 
that is to say; that using this par- 
ticular device, ‘‘would prevent the 
formation of scale in the boiler on 
account of the rapid evaporation of 
the water.” If this were true the 
patentee would have a better thing 
than a bonanza silver mine, While 
upon the question of fuel combustion 
in boiler furnaces it may not be 
amiss to quote from a paper read 
by an eminent engineer before the 
Master Mechanics’ association. 
This gentleman having thoroughly 
investigated the subject of 
better combustion, said: ‘It is 
generally felt that combustion 
in locomotives is not as complete as 
it might and ought tobe. We shall 
never be able to attain to complete 
combustion in a locomotive unless 
we know exactly the relation be- 
tween the steam worked off, the 
coal consumed, and the air led into 
the luminous guses by the action of 
the exhaust. Liebig tells us that 
11.3 pounds of air will consume one 
pound of coal, chemically complete, 
or without producing a particle of 
smoke. This then, would be the 
combustion we ought keep in view. 
He further tells us that one pound 
of coal, thus completely consumed, 
will produce an evaporative effi- 
ciency of from 10,700 to 12,700 
degrees, according to quality. 
The time of contact between air 
and luminous gases, in its passage 


through the fuel, is said to be .816 
of a second, and the bulk of fuel 
on grate is to be always in propor- 
tion to the quantity consumed per 
second. If we should happen to 
have a furnace when the influx of 
the air is always in just proportion 
to the fuel needed, and a fireman 
who always has a bulk of fuel on 
the grate, proportional to the con- 
sumption of fuel per second, it is 
evident that combustion in our 
ideal furnace would be perfect, and 
with a temperature of 4,000 degrees 
F. we could not have any gases 
escape without ignfting; conse- 
quently we would have no smoke.” 
D. 


(To be continued.) 
ee 


‘THE STEAM ENGINE INDICATOR. 


BY MILLARD F. BURGESS. 


Steam engine indicators are not 
as well known in the South as they 
should be. Probably 10 per cent. 
of engineers understand them and 
5 per cent. use them. If they were 
used more and employers would 
recognize their worth, there ea 
be less complaining about expensi 
fuel. As soon as an employer has 
dealings with indicators he has his 
plant tested for waste of fuel, and 
begins to have the scales fall off his 
eyes: If he has a large plant, say 
of 200 H. P., he wants to secure one, 
but the first cost is too much for 
him. So he goes along, not know- 
ing what he is doing, only guessin 
at it, and finding fault with the 
engineer if he thinks the fuel bill 
too much. If he has a good en- 
gineer he soon loses heart and quits, 
but if the engineer has an indicator 
and uses it, he can tell his employer 
or superintendent just what he is 
doing, where the fuel goes and how 
much water his engine is using. 

Then again, as soon as the en- 
gineer takes diagrams, he begins to 
compare notes with other engi- 
neers; they exchange diagrams, 
each trying todo better than the 
other. - Too often the employer 
makes a kick about it. They makea 
mistake every time. I know of 
three instances where the engineer 


has secured indicators by the em-. 


ployer purchasing them, and the 
engineer paying his employer so 
much a week for them. One plant 
paid for the indicator in six weeks 
in the saving of fuel, and yet there 
are some employers who have no 
use for indicator engineers, so- 
called. Ifhis neighbor has a man 
that understands the indicator and 
works by it, his neighbor's plant 
will improve and help his profits, 
while his own plant goes down and 
his profits grow less. Then again, 


some of the engineers are so narrow- 


in their views that if you say a word 
to them about the indicator they 
reply ‘‘it is only a Yankee trick,” 
of no use to them; their plant runs 
well enough without it. Generally 
they are the no-account men, with 
no desire to improve, and are 
stumbling blocks to good engineers; 
stolid men, strongly opposed to li- 
cense law for the engineer. 

If employers would stop and fig- 
ure the difference between an en- 
gineer receiving $9 per week, his 
engine consuming 5 to 6 pounds cf 
coal per H. P., and an indicator en- 
gineer receiving $18 per week, his 
engine consuming 24 to 3 pounds 
of coal per H. P. per hour, there 
would be less complaining about 
poor engineers. 


Some employers will say: ‘‘Well, 
look at the difference in wages.” 
Now, look at the difference in fuel 
bill. A, an engineer that does not 
use the indicator, runs a 300 H. P. 
engine 10 hours per day, consumes 
66 tons of coal, or 1,491.84 pounds 
per hour, which is equal to 4.9 
pounds per H. P. per hour.  B, 
an engineer that uses the indicator, 
consumes 45 tons, or 1,080 pounds 
per hour, which is equal to 326 
pounds per H. P. per hour, both 
engines doing the same work. At 
the end of the week it makes a dif- 
ference of nearly 13 tons of coal; 
and with coal at $2.75 per ton, a 
saving of $35.75. This is taken 
from actual practice, and came from 
simply changing the valves or set- 
ting them by the indicator, also 
keeping the plant in trim.—[Read 
before Charleston Engineers’ Asso- 
ciation. 

—_—_— i} __—____—_ 
The First German Paper-maker. 

‘‘In the name of Christ, amen. 
Anno Domini 1390, I, Ultman 
Stromer, started at making paper 
on St. John’s day at the Solstice, 
and began to set up a wheel in the 
Gleissmuhle, and Clos Obsser was 
the first who came to work.” 

So said Ulman Stromer, un- 
doubtedly the first German paper- 
maker, in his notes which are still 
preserved. Five hundred years 
have passed since then, and the art 
of paper-making can look back on 
as long a period of earnest effort 
and profitable work. When Ulman 
Stromer so long ago established 
paper-making in Germany he had 
no foresight of the important posi- 
tion paper was destined to assume 
in the civilization of man. In book- 
printing, and outside of it, it is 
the most efficient agent in the ad- 
vancement of the race, and has 
become a supreme necessity. It is 
the foundation of the book and 
newspaper arts, the indispensable 
aid of science and instruction, as 
well as of commercial and social 
intercourse. Inshort, itso governs 
our whole age that hardly anything 
could be thought of without paper 
in its present shape. 

It was different in Ulman 
Stromer’s time. Paper was then a 
rare material, little used, and only 
to be found in the offices of the 
learned, of scribes, and of officers. 
The supply of Germany and of all 
northern Kurope was brought from 
Italy and Spain, most of it from the 
factories of Fabriano in Italy, where 
paper-mills existed in the twelfth 
century, while a lively paper in- 
dustry flourished in Spain, with its 
principal seat at San Felipe in 
Valencia, as early as 1150. The 
paper-making art was introducted 
into both of these lands by the 
Arabs, who learned it in Samarcand 
and spread it through Europe. It 
was introduced into Samarcand in 
751 by Chinese prisoners from their 
country, where it had been carried 
on from extremely ancient times. — 
[Epuarp GrossE, in The Popular 
Science Monthly for November. ° 


_—_———_——_§>_———_—_—_"— 

THE Commercial Electric Co. of 
Indianapolis, a new company just 
started for the manufacture of 
dynamos and motors, have placed 
their contract for the equipment of 
their works, with The Lodge & 
Davis Machine Tool Co. of Cin- 
cinnati, for their improved lathes, 
planers, shapers, drill presses, 
milling machines, etc. 


SSlENTIFIS 


THE CONSTRUCTION QF RAILWAY MOTORS.|a countershaft, and each is con- 





The constuction of railway motors 
is a line of mechanical work of re- 
cent origin. There is no machine 
that is subjected to the strain, wear 
and tear of a street railway motor, 
and competition is now so fierce 
that none can remain on the market 
unless it is thoroughly efficient. 

The illustrations, or sketches, 
here presented, were taken in the 
shops of the Short Electric Railway 
Co., of Cleveland—one of the best 
equipped in the country. Through 
courtesy we are enabled to present 
them to our readers. 

The preliminary work on Ethe 
motor armature, the fundamental 
part of the machine, involves an 
interesting operation, which is il- 
lustrated in No. 1 of the accom- 
‘panying sketches. The view shows 
the method of boring or trueing 
armature hubs. The casting is 
placed against the face plate, which 
is vertical and at right angles to 
the bed of the machine. It is fsst- 
ened and centered by hoop bolts, 
its position being such that the 
opening for the armature shaft is 
turned absolutely true. 

The next step is to place the hub 
on the mandrel of a lathe on which 
the periphery is turned true; then 
to wind on the Norway sheet iron 
core with tissue paper, separating 
the successive layers, the last eight 
or ten layers of iron being of extra 
width, and then the core is ready 
for the four-spindle milling ma- 
chine shown in the ~next Fsketch, 
No. 2. 

This ingenious machine was de- 
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signed especially for cutting out the 
slots in the armature core. An in- 
spection of the machine shows that 
it has four horizontal shafts, each 
of which is belted independently to 
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nected to a vertical shaft by beveled 
gears. Attached to each of the 
latter are cutters all in the same 
horizontal plane. The core is 
mounted on ashaft passing through 
the center of the machine and is 
rigidly held. Special adjustments 
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Fics. 6 AND 6. 


make it possible to mill cores of 
different sizes and to insure abso- 
lute accuracy in the slots both in 
width and in their relation one to 
another. 
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In the balcony can be watched an 
operation of special interest. 


Sketch No. 3 illustrates the winding-| armature shaft bearings. 


of the armature for the new gear- 
less motor. The armature is 
mounted on a temporary shaft rest- 
ing on a stout wooden horse, so 
that it may be easily turned as the 
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work progresses. 
The next sketch (No. 4) graphic- 


ally tells its own story of the mode 


in which S. R. G. motor frames are 
bored and faced by a horizontal 













boring machine. The holes in thé 
casting are trued for the axle ant 


The holes in the motor frame 
through pass the bolts for holding 
the field magnets, must, of necessity, 
be accurately drilled. To perform 
this operation with rapidity and 
exactness, i. e., so that the dire 
tion of the sixteen holes may be ig 
alignment, Mr. Hassen of the Sho 
company has designed the gang 
drill shown in operation in sketch 
No. 5. Eight holes are simul 
taneously drilled in one side of the 
frame, and when the work is com4 
pleted the casting is swung around! 
on a pivot and the operation is re-: 
peated. The drills are all operated 
at one time by a set of gears con- 
tained in a wrought iron case. 

A short-cut expedient is:4illus- 
trated in the manner of testing 
motors (sketch No. 6.) Two 
machines are inspected at the same 
time by running one as a motor and 








Figs. 2, 3 AND 4. 


connecting it to a second machine 
which is operated as a generator. 
The sketch shows the means that 
are employed. Both motors are 
mounted on a substantial frame- 
work, and attachéd to each armature 
shaft is a temporary pulley with a 
belt connecting the two. A switch 
is at hand for turning on the cur- 
rent which may be varied at will, 
while the machines can be inspected 
under changing conditions. The 
load is carried by a bank of incan- 
descent lamps which are found to 
constitute the best form of resist- 
ance. 

In sketch No. 7 is represented a 
planer, facing the inside of a thirty- 
six inch generator frame, so that 
it may present an absolutely true 
surface for the mounting of the 
field coils. 

A special lathe (sketch No. 8) is 
available for facing the inside of 
the casting for the fifty-inch genera- 
tor. The operation, as conducted, 
is interesting and somewhat un- 
usual. The head stock is of the 
ordinary pattern, but it is so 
mounted that its inclined base may 
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travel on a corresponding inclined 
foundation. It can be raised or 
lowered by the adjusting screws at 
each end of the base, so that it may 
be accommodated to the different 
sizes of generators. <A shaft pass- 
ing through the generator or frame 
is mounted on the generator bear- 
ings, and is connected by a dog to 
the lathe. A_ tool holder is 
mounted on the shaft, and the feed 
is automatically governed by a 
novel device. Attached to the 
outer end of the feed screw is a 
head with four projecting arms. 


PRMATYRE 


At each revolution of the shaft one 
of the arms strikes against a pin-on 
the frame, giving it a quarter turn. 

There is no more intesting opera- 
tion to be seen than that performed 
by the universal drilling machine 
(shown in sketch No. 9) boring a 
thirty-six inch generator frame for 
field magnet bolts. The hevier 
castings rest in front of the machine 
on T rails, which are leveled, and 
are shifted by jack screws, the 
smaller generator frames are placed, 
when drilled, in a pit at the base of 
the machine. 

The double headed milling machine 
(sketch No. 10) is of novel design, 
and was built expressly for facing 
pole pieces. In this view four 
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thirty-six inch magnet cores are 
shown clamped to the bed plate, 
but the machine is so designed that 
sixteen motor magnet cores may be 
substituted for the four larger cast- 
ings. Two cutter heads face both 
ends of the cores at the same time. 
The feed is automatic, and the 
machine is one of the great labor 
savers in the plant. 

When their sketches were taken, 
one of the operations to be seen was 
the winding of the 300 H. P. gener- 
ator armature (sketch No. 11.) 

There are mauy interesting 
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methods and ‘‘kinks” in use in these 
shops of which we can not speak. 
On page 12 is illustrated the 
method of assembling. 
et ee 
Books and Catalogues. 
‘COOPER ON BELTING — A 
treatise on the use of belting for the 
transmission of power, with numer- 
ous illustrations of approved and act- 
ual method of arranging main, driv- 
ing and quarter twist belts and of belt 
fastenings. Examples and rules in 
great numbers for exhibiting and 
calculating the size and driving 
power of belts. Plain, particular 
and practical directions for the 
treatment, care and management of 
belts. . Descriptions of many vari- 


ties of belting, together with chap- 
ters on transmission of power by 
ropes; by iron and wood fric- 
tional gearing; on the strength of 
belting leather and on the experi- 
mental investigations of Morin, 
Briggs and others. Third edition. 
By John H. Cooper, M. E. 1 vol., 
demy octavo, Duce cloth, $3.50.” 
This is the great text book on 
belting: As will be seen by the 
above, it embraces a large variety 
of information on the subject from 
an authoratative source. There is 
no department of mechanics on 


LAE 
- 


“ 


a 


=e 


eebeeewenaereter't’* 


~ | Eh 


¥ + 
¢ oy 
f ray 
i t 


Fi | ibe 
(ti | | 
DW hip it 
fhe af 
H Hie ae in 
i 
{ 





which the average manufacturer is 
so ignorant as on the science of 
belts and transmission of power 
by belts. Mr. Cooper’s book is prac- 
tical, can be understood by any one 
with an ordinary education and is 
just what is needed by superin- 
tendents, foremen, engineers and 
manufacturers. It is published by 
Edward Meeks, 1012 Walnut street, 
Philadelphia, Pa., who will send a 
further description to any address. 
ae coer oe 

Methods by which Obelisks were Moved. 

In the quarries at Syene is seen 
an unfinished obelisk, with traces 
of workmen’s tools clearly seen on 
its surface. 

This unfinished obelisk, says the 


Rev. J. King, in his ‘Cleopatra's 
Needle,” shows the mode in which 
the ancients separated their im- 
mense monoliths from the native 
rock. In a sharply cut groove 
marking the boundary of the stone 
are holes evidently designed for 
wooden wedges. After these had 
been firmly driven into the holes, 
the groove was filled with water. 
The wedges gradually absorbing 
the water, swelled and cracked the 
granite throughout the length of 
the groove. The block, once de- 
tached from the rock, was pushed 
forward upon rollers made of the 
stems of palm trees, from the quar- 
ries to the edge of the Nile, where 
it was surrounded by a large timber 
raft. 

It lay by the river side until the 
next inundation of the Nile, when 
the rising waters floated the raft 
and conveyed the obelisk down the 
stream to the city where it was to 
be set up. Thousands of willing 
hands pushed it up an inclined plane 
to the front of the temple where it 
was designed to stand. The pedes- 
tal had previously been placed in 
position, and a firm causeway of 
sand covered with planks led to the 
top of it. Then by means of rollers, 
levers, and ropes made of date 
palm, the obelisk was gradually 
hoisted into an upright position. 

nt 

It is better to know less than so 
much that isn’t so, is the remark of 
a sage philosopher, and so evidently 
thought a correspondent of the 
Machinist, who was present at a 
gathering of gentlemen in which 
the central figure was a lawyer who 
prided himself on his literary taste 
and conversational power. Touch- 
ing. on the wonderful strides of 
science and invention, he said: 
‘Why, they now have governors 
which can be applied to the gas 
pipes in our houses, and which regu- 
late the supply of the gas to suit 
the number of burners in use, and 
its action is identically the same in 
principle as that of the governors 
used on steam engines. There you 
know they have those two balls that 
hang by arms and revolve rapidly 
when the engine is in motion. Now 
they are used to regulate the pres- 
sure of steam, and are so arranged 
that when the pressure is just right 
the balls remain in one position, 
but when it gets too high it pushes 
a valve and thus raises the balls up, 
and in so doing expends its surplus 
energy. In this way the pressure 
is kept constant and the speed 
never varies.” The listener said 
nothing and some one asked how 
it acted when the pressure became 
toolow? ‘'Oh, you see,” he replied, 
‘‘the balls then have an opposite 
effect by pressing down on the 
steam and increasing its power.” 

et 

Up to the year 1835 stoves in the 
United States were made almost 
exclusively in the blast furnaces, 
and directly from the ore, instead 
of being made in foundries from 
pig iron, as they now are, and they 
were consequently much hevier and 
ruder than now, and had loose and 
imperfect joints. Most of them 
were made in the furnaces of New 
Jersey and Pennsylvania, though a 
few were cast quite early in the 
furnaces at Coldspring, N. Y., and 
at Salibury and Canaan, Ct. From 
1820 to 1835 a considerable business 
was done in stove-making in Rut- 
land County, Vt. 
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THE ECONOMY OF COAL FUEL. 


BY I. BOWE. 
The methods of feeding coal for 
smoke burning may be condensed, I 
think, into four, and I will mention 


them in the order their merits en-. 


‘ title their recognition. The me- 
chanical stoker or continuous feed, 
the common method, the retort sys- 
tem and the down draught. I place 
the mechanical stoker first for two 
reasons. Onlya little fresh coal is 
at any one time on the fire; there is 
consequently but the minimum de- 
mand for air over the fire, and thus 
practically the draught through the 
fire is not at all interfered with. 
Next, as the door is but little used 
and no large body of fresh coal is 
on the fire at once, the fire being at 
all times nearly in an incandescent 
shape, would it not follow that less 
grate surface would be needed and 
less coal to do the same work? 

The failure of the mechanical 
stokers we are familiar with to 
adapt themselves to all kinds of de- 
mands is no condemnation of the 
principle. 1 have faith that at some 
time, in some way, we shall yet 
have a perfected stoker that is prac- 
tical for all work. I pass over tem- 
porarily the common method, and 
will simply say of the retort sys- 
tem that as a smoke preventer it 
has no superior, there being no such 
simple and valuable aid to air in get- 
ting good combustion as fire brick. 
The great point to be considered in 
connection with this system is, wil] 
results warrant the large first ex- 


pense of putting in and the neees- 


sary large subsequent expense of 
repairs? Can such a mass of fire 
brick be heated up and steam fur- 
nished as quickly and economically 
as when the flame comes directly in 
contact with the boiler? 

During the past summer we have 
heard a good deal about the down 
draught system. The society for 
the prevention of smoke praises it; 
engineers almost to a unit condemn 
it. Forty years ago the English 
engineers wrestled with this idea 
and gave it up. It has now been 
revived for you to look at. As en- 
gineers these questions will natur- 
ally suggest themselves to you. 
Will the water-grates be durable, 
that is, will they burn out? Will 
they stand the strain of steam in 
tnat position? Will the joints re- 
main water tight? Will they fill 
up with the lime and clay of our 
lake water, especially if the boiler is 
used only ten hours each day,- or is 
allowed to remain idle for weeks at 
a time, as do many boilers? Would 
the volume of air passing down 
through a given bed of coals by the 
down draught system be as great as 
passing up through it by the com- 
mon method? Can any kind of coal 
be advantageously used? Will the 
open fire doors materially increase 
the heat of the boiler room? Will 
the same number of firemen handle 
the fires as easily after putting in 
the furnace as before? 

J. have given you the points 
necessary in getting the truth in 
regard to this system, and if you 
are interested to know more about 
it just skirmish around among the 
help of any place where it is and 
you can get the above questions 
answered. As a smoke burner it is 
good. The time it makes smoke is 
not when fresh coal is thrown in, 
but when the bar is put in to lift 
the clinker so that the air will pass 


through. I see nothing about this 
furnace that warrants any unlim- 
ited endorsement more than a dozen 
others. 

I take the common method last, 
because of it I have the most to say. 
It is the one we have the most to do 
with. Did it ever occur to you that 
it was a little strange that after a 
century of struggle genius had 
never devéloped a successful rival 
to the old shovel method? To the 
common setting by- the common 
method there have been attached 
innumerable devices for preventing 
smoke. They nearly all follow one 
of three principles, or a combina- 
tion of the three. Arch-work, 
ways of admitting air naturally, 
and the blast. Of arch-work I say 
as I said of the retort system, there 
is no such simple and valuable as- 
sistant to air in gaining good com- 
bustion as fire brick. There are 
many styles, but whichever one is 
selected should be with the idea of 
strength and durability. It has al- 
ways seemed to me that the one on 
the bridge wall was the strongest. 
All work of this kind should be done 
judiciously, as we should never lose 
sight of the fact that the boiler is 
there to make steam as easily, 
quickly and cheaply as_ possible. 
Where the boilers are used for ten 
hours only, as is the case with the 
vast majority of places, the heating 
of any considerable amount of fire 
brick each morning would seem to 
be done at the cost of fuel. Some 
forms of arch-work undoubtedly 
obstruct the heat from the boilers 
more than others. When the de- 
mand for steam is fairly even and 
twenty-four hour fires are kept, a 
good deal more brick work may be 
judiciously added. To the arch 
there must be some way of admit- 
ting air. It must never be lost 
sight of that air goes up the chim- 
ney the easiest way, that all air 
above the fire takes away from 
draught through the fire. Here 
again good judgment and experi- 
ence are worth everything. What 
might be judicious in one place 
might be rank foolishness in an- 
other. 

It is just this kind of work by in- 
experienced hands that has led to 
such wholesale condemnation of 
smoke burners. Air hot, air cold, 
air at the front, air at the rear, air 
at the sides, air in the middle of the 
furnace, air in large chunks, air in 
small chunks, are some of the 10,- 
000 methods of getting air. The 
English navy, which has undoubt 
edly spent dollars where we have 
spent cents in its investigations, 
claims that cold air is best unless a 
very small quantity is needed, as 
heating so expands it that a much 
larger volume is required, and that 
air is best admitted at the front of 
the fire, because the gases mix so 
slowly we are able to utilize more 
surely the oxygen; that air over the 
fire in openings greater than one- 
half inch in diameter is against 
economy. It is probable that holes 
of this size make the draught over 
the fire correspond more evenly to 
the draught through the fire. 

No one of the appliances to burn 
smoke has been the subject of so 
much praise and condemnatiou as 
the jet. I confess Iam no greater 
lover of the noise of hissing steam 
than you are, but I don’t know how 
to avoid it. To the question, will 
a jet do damage to the boiier? I 
answer: Before the jet was used 


boilers were burned and bagged. 
The jet made a good scapegoat for 
all derelictions of duty that might 
cause injury. If the boiler is clean, 
free from all scale or mud, it is 
doubtful whether many fires could 
be made intense enough to do dam- 
age. From the time the boiler has 
been washed out until it is washed 
again of course mud is gathering, 
and for this reason I think it doubt- 
ful practice to put in jets and blow 
against the bridge wall. The most 
intense heat is at that point at any 
time, and the jet will certainly add 
to the temperature there. I con- 
sider the only safe way is to put 
arches on the bridge wall and dis- 
tribute the heat through them. 
Equally bad is the practice of put- 
ting jets at opposite sides of the 
furnace and intensifying the heat at 
the. center just under the boiler. 
So, too, the continuous use of the 
blast all day is bad, and all means 
of getting in air over the fire longer 
than is necessary to burn thesmoke 
is, as a rule, a loss in fuel and 
power. I do not think the point 
well taken that the jet as ordinarily 
applied is liable to crystallize or 
oxydize the iron. Coal in burning 
makes steam. Every 100 pounds 
of coal make about 40 pounds of 
water (steam) as one of the products 
of combustion. If this form of 
steam does no:damage to the boiler 
why should the jet, rightly ap- 
plied? 

There is no doubt in my mind that 
so long as we follow the ordinary 
methods of firing, to obtain good 
combustion, forcitly mingling the 
gases is a correct principle. The 
gases unite so slowly, but pass off 
so quickly that this would seem to 
be the only way to catch them. The 
use of the jet alone may be of some 
value in mingling the gases, but 
the correct use would seem to be as 
a syphon for air, or what we might 
call a cheap air pump. The Jet 
should be used only as a supplement 
to all the natural means of smoke 
burning, because when we depend 
on the jet alone we are using a force 
that we have already paid money to 
make. There is no doubt that the 
jet is the most powerful single ap- 
pliance there is in smoke burning, 
especially when the coal is rich, the 
work hard, or the draught defective. 
I believe in the jet only as the 
cheapest form of air pump. Ihave 
used compressed air in the place of 
the steam -jet, and thus nearly 
doubled the capacity of a boiler and 
burned the smoke. . 

I recently made this ¢tatement in 
regard to the superior value of air 
as a blast to a local master me- 
chanic of a railroad company. He 
informed me that he had been all 
through that question with an able 
mechanical engineer, and that I 
was a long way off. I challenged 
him to make a test and let me be 
present and run it. Of course they 
were too busy now to engage in 
such experiments. I forgave him 
because he is the inventor of asteam 
jet device. The idea that steam ap- 
plied in this way makes water gas, 
and is of more value than pure air, 
is nonsense, and no one but a preju- 
diced party or one dense in ignor- 
ance would for a moment stand by 
such a statement. The oxygen of 
the water is already with its strong- 
est affinity—hydrogen. Why should 
it leave it? The jet, like every- 
thing elseconnected with smoke ap- 
pliances, can not be applied by any 


one who knows his work too well. 
Its efficiency and economy depend 
on its being done right.—([From a 
paper read before the Chicago As- 
sociation N. A. S. E. 


(To be continued.) 
———_)>-_____——- 


LECTURES BY THE OLD MAN. 





Good morning, Mr. Oner, you 
seem to have quite a large batch of 
mail this morning. You havesome 
that will interest me? Well, just 
hand it over, I like to be interested. 
Oh! this is from our breezy sales- 
man, Mr. Selless. | Undoubtedly 
from the small amount of business 
traceable to his missionary efforts 
in the business world, his name }s 
in perfect accord with the eternal 
fitness of things. This is quite a 
long letter, ten pages. He advises 
that we paint our hullers a pea 
green with yellow striping and 
suggests that we call our 12x16. 
engines the ‘‘monarchs’’ and have 
the word put in large gold letters 
on the top side of the cylinders. 
Huh! and we ought to get one of 
those Leeds cylinder boring ma- 
chines for our shops. He met a 
young man the other day in whom 
he became greatly interested and 
advises us to employ him, as he is 
one of the finest machinists in the 
state of Iowa, and has worked in 
eight of the largest establishments 
in that state, during the past year. 
Well, that is the poorest recommen- 
dation I ever heard of. Beyond a 
question, there is something radical- 
ly wrong with a young man who 
has a record of only six weeks 
| average time in each shop in a year. 
|I don’t want any of that material. 
Ah! he is telling his own woes, 
thirteen reasons why he has made 
no sales, the last one being that Mr. 
Bill Socia sent word out that he did 
not want to see him. I don't won- 
der at it. Mr. Oner, we will make 
a change in our sales department 
to the extent of a new representa- 
tive on the road. You leave it to 
me? Thanks. Here boy, go in 
the shop and tell foreman Brailey 
that I want him in the office. Miss 
Stenograph, please put this letter 
through your machine and make it 
as emphatic as possible: 

Mr. N. G. Selless, Hannibal, Mo.. 

Dear Sir:—Your ten-page epistle 
from Des Moines received and re- 
ferred to me. Please listen. This 
firm hired you to go on the road and 
sell what we manufactured, not to 
write long essays advising us how 
to run our works and commenting 
on the vileness of the hotel accom- 
modations you receive, nor to de- 
scribe the beauties of the country 
in which you travel, nor the manners 
and habits of the people. The 
daily papers give such literature as 
we need in that line. As we are 
not needing a historian nor a long 
distance adviser you will please 
come home upon receipt of this and 
resign your position that we may 
send out a wide-awake salesman 10 


your stead. Yours truly, 
The Old Man. 
‘Morning Brailey. Yes, I sent 


for you. How would you like toge 
out’ on the road as commercial 
representative for us? You would 
likeit. Ithoughtas much. About 
the pay, your salary will remain the 
same as now until you prove your 
self to be a success, then it will be 
raised accordingly. Good commer 
cial missionary talent is scarce. 

want you to remember that the best 
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‘‘drummer” is not the young man 
who talks loudest around the hotel 
corridor and is always looking for 
some one to play billiards and pool 
with. Neither do we want to re- 
ceive any such essays from you as 
Mr. Selless writes. You will please 
read his effusion, also my reply 
thereto, which will make things 
clear to you. Remember, too, that 
a good galesman does not labor 
_ simply eight hours a day but is on 
hand to take advantage of each and 
every circumstance, day or night, 
that will enhance his employer's 
business. He is everybody’s friend, 
and thoroughly appreciates 
the old saw, ‘‘molasses catches 
more flies than vinegar.» 

Mr. Oner will now take you in 
hand and, with the office force, will 
see that you learn all the little de- 
tails relating to prices, discounts, 
side-cuts, commissions, etc., neces- 
sary to yoursuccess as a wide-awake 
hustling traveler. You are done 
with the shop from now on and I 
expect you to prove valuable and 
increase the firms dividends. I will 
now go in the shop and promote a 
man to fill your shoes. 

Brailey traded watches seven 
times last month with the men and 
made money every time and when 
I made that “bluff” about buying 
his house, he painted its advantages 
so gaudy that I felt guilty in re- 
fusing to purchase. I guess he will 
do better on the road than in the 
shop. Every man should fill the 
niche in life that fits him best. 

Ah! Good morning, Mr. Loftus. 
Mr. Brailey has been transferred 
to the sales department, you will 
take his place as foreman of this 
room and the men will be notified 
at noon. We require the most 
work possible at the least possible 
cost, not sacrificing good workman- 
ship nor treating the men as in- 
ferior creations of the animal king- 
dom. I also hold you individually 
responsible for all errors and mis- 
takes in your deparjment, and not 
the men under you. Good day. 

THE OLD Mav. 


—_—_—_—__~+—»—__—__— 
Laying of Flexible Water Pipes. 


The Rotterdam authorities lately 
started the work of laying a tube in 
the bed of the River Maas, for the 
conveyance of water from the intake 
to the other side of the river, where 
the town has very much increased 
in population during the last few 
years. Up to this moment the 
water passes through cast iron 
pipes, carried under the big foot 
bridge connecting the banks of the 
river. These pipes were about 
three miles in length, and much too 
small in diameter to supply the 

“factories and hydraulic cranes, 
which, with the other causes of 
water consumption, now require 
several thousand cubic meters a 
day. A new and larger pipe was 
determined upon, but to sink it in 
the river bed was not an easy job, 
for the river traffic is heavy at that 
point. It was impossible to make 
@ wooden structure on which a 
long length of pipes could be bolted 
together, and then, when finjshed, 
sunk horizontally, as is usual in 
sinking gas and water tubes in the 
Belgian canals. Therefore a flexible 
tube was constructed, composed of 
short pieces connected with ball 
joints. Each pipe is 23.5 inches 
diameter and 0.4 inches thick, made 
of mild steel, and provided with 


steel flanges. The ball unions are 
cast iron, outside diameter 1,350 
mm., or 4.5 feet; weight about 
2,300 kilos, or 2.26 tons. To sink 
the tube two barges are fastened 
together, and between them is con- 
structed a wooden inclined platform 
of about 120 feet in length, and one 
end of which hangs in the furrow 
made in the bottom of the river to 
receive the pipes. The tube is built 
up on that platform, one end of the 
pipe being made fast on the bank. 
Afterward the barges are pulled 
back so far that there is room 
enough on the platform to put on 
another length of pipe with its ball 
joint, and so on. The length of 
one pipe with its union is about 
29.5 feet. The depth of the river 
is about 36 feet. The work has pro- 
gressed rapidly, each day about 85 
feet being laid. The whole length 
of the tube will be about 3,000 
feet. 
—_ ~~») 


PORTABLE PIPE CUTTING AND THREADING 
MACHINE. 





The accompanying engraving 
represents a portable hand and 
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movement with hand wheel and 
lever. 

Power is transferred from the 
cone pulley by gears as shown, 
which are covered to protect them 
from dust or accident. The gears 
are disengaged when the machine 
is to be used by hand or the machine 
can be taken from its base and 
operated by crank or ratchet lever 
according to the work to be per- 
formed. 

The quality of these machines is 
of the highest grade and their pro- 
portions complete. 

Full particulars pertaining to 
sizes and prices of their full line 
can be obtained from the manufac- 
turers, the Wells Machine Works, 
Fostoria, O. 

——~)—_ 
ENGINEERING NOTES. 





The temperature of a chimney 
stack is often given as a measure 
of the economy ofa boiler. If the 
temperature exceeds 400° it is 
taken as evidence that the heating 
surface has not been efficient or ex- 
tended enough to take all the heat 
from the heated gases that it should. 


PORTABLE PIPE CUTTING AND THREADING MACHINE. 


power pipe threading and cutting 
machine, covering the whole range 
of pipe fitter’s use. Its economy of 
space. great power and range 
of work, convenience and perfec- 
tion of operation, especially adapts 
it for the use of contractors and 
erectors of steam and power plants, 
large manufactories, etc. 

The die-head is completely journ- 
aled and protected from chips or 
dust. 

The chasers are actuated by a 
convenient cam movement finely 
graduated with positive adjustable 
stop. They are readily exchanged 
for chasers of any size or make or 
pitch of thread either right or left, 
one set of chasers being used for 
several sizes of pipe, and are opened 
while in motion to remove the 
threaded pipe. 

The cutting off knife, is always 
in position, is gauged to prevent 
overfeeding or plunging through 
uneven pipe, and is fed to its work 
by retaining the lever against rota- 
tion without care or effort of the 
operator. 

The vise is nicely adjusted and 
self centering and feeds the pipe 
into the chasers by rack and pinion 


In taking this temperature, an 
engineer, writes, to inquire when 
it should be done, whether after 
flring immediately, or before firing, 
or whether it makes any difference 
when the temperature is taken. It 
certainly does make some difference 
when this temperature is taken. 
Immediately after firing, or very 
soon after, the temperature will be 
much higher in the up-take than it 
will be just before firing. This 
difference is often 150°,, and in con- 
sidering boiler performance the 
time of taking the chimney temper- 
ature should be considered. We 
should think the best way would be 
to take a number of observations at 
equal stated times between the 
intervals of firing and average them 
for the final temperature of the 
report. 

In crowded cities engines and 
boilers are often placed in crowded 
positions. In a very high and 
modern office building, being erected 
in Boston, the engine and boiler 
room is a space fot fifteen feet 
Square. The boiler will be an 
upright and the engine also vertical, 
with the dynamos on the same shaft 
asin marine construction. We per- 


dict that the eletectricity for this 
building will cost something. 

In another place the boilers were 
placed out under the sidewalk, and 
after they were in place it was 
found the walk came almost to the 
top of the boiler so that the man- 
hole cover could not be removed. 
This was before the regulations 
were passed that boilers should not 
be placed under the sidewalks. 
This boiler had to be removed, and 
the only way to get the new one 
into the still more limited space 
inside the building walls made it 
necessary to build it in place 
Space is valuable in those places 

Machinery placed by a tenant in 
a building, and fastened to the floor 
by cleats or bolts in such a manner 
that it can be removed without in- 
jury to the building, is personal 
property and is not covered by a 
mortgage given on the land and 
building while the tenant is in 
possession, is a recent decision by 
the Supreme Court of Michigan. 

Mr. Atkinson has been in Kurope 
lately, and he stated that at one of 
the French towns, where a specialty 
of silk weaving is made, that the 
municipality has made _  arrange- 
ments for the installation of a 
motor to drive the hand looms in 
the houses of the town. Silk is 
woven best by hand, because the 
silk worm does not spin an even 
thread and the number of picks 
must be varied according to the size 
of the filling thread. This the hand 
weaver can do by changing the 
speed at which the looms is run. 
It is expected that the electric 
motor attached to each of the 
looms will also be capable of being 
given a variable speed exactly as 
the hand weaver now gives. Thus 
the electric motor will not only give 
the most regular speed, as Mr. 
Woodbury points out, but also the 
most variable. Evidently there is 
plenty of room for special applica- 
tions of this useful machine. 

There is a great deal of misunder- 
standing as to the economy of 
inspirator compared with a 
steam pump. Engineers have said: 
‘‘When I use an injector or inspira- 
tor it pulls the steam right down, 
but with a pump it does not.” In 
these cases the trouble is almost in- 
variably that the injectors are too 
large, often four or five times as 
large as they should be. The agent, 
in order to make more commission, 
has sold the man a larger injector 
than he needs, and the result is that 
probably the majority of injectors 
in use are too large for the work 
they are called upon to do. An in- 
jector should be so small that it 
will only feed to a boiler just as 
much water as is taken from it by 
steam. The injector, to give the 
best results, should be constantly 
in use, feeding all the time. What 
makes an injector bring down the 
pressure is that it takes steam and 
heats the feed water with it. There 
is no loss of any amount by this 
operation, but when the injector is 
large a considerable quantity of 
water is pumped into the boiler in 
a short time, and this is what lowers 
the pressure as well as the with- 
drawal of the steam to heat the 
feed water. As a boiler feeder the 
injector is very economical and 
much superior, at the proper size, 
to a pump, even though the pump 
has a heater attached; but with an 
injector too large for its work noth- 
ing but dissatisfaction results. 
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CARE AND MANAGEMENT OF A STATIONARY 
STEAM BOILER. 





The first duty of an engineer 
when he takes charge of an engine 
and boiler is to examine his boiler 
for leaks in seams, joints and rivet- 
holes, and the furnace for burnt out 
brick, grate bars and door linings. 
He should see that the safety valve 
is in good working condition, and 
that it blows off at the proper pres- 
sure of steam, also, that the water 
is at the proper level. The water 
should be kept up to the second 
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gauge while working, and up to 
the third at night. The reason why 
the water should be raised at night 
is to prevent it from becoming too 
low from leakage or evaporation. 
In case the water should become 
dangerousiy low, the engineer 
should immediately draw the fire 
and allow the boiler to cool down, 
and not admit any cold water to 
the boiler or attempt to raise the 
safety valve, as it would be posi- 
tively dangerous. The reason why 
it would be dangerous is, that it 
would lessen the pressure in allow- 
ing the steam to escape from the 
boiler, thus allowing water to rise 
up and come in contact with the 
overheated iron, and probably cause 
an explosion. 

In case the water supply should 
be cut off from the boiler for a short 
time, he should cover his fire with 


fresh fuel, stop his engine, and keep 
the regular quantity of water in the 
boiler until the water supply is re- 
newed. 

To get up steam, the engineer 
should first see that the water is at 
the proper level; he should then 
remove all ashes and cinders from 
the furnace, and cover the grate 
with a thin layer of coal; and after 
placing shavings and wood on the 
coal he may start his fire. The 
advantage of placing a covering of 
coal on the grate before the wood 
and shavings is that it is a saving 


MOTOR ASSEMBLING ROOM.—(See page 9.) 


of fuel, as the heat that would be 
transmitted to the bars is absorbed 
by the coal, and the bars are also 
protected from the extreme heat 
of the fresh fire. 

An engineer should allow his fire 
to burn gradually when commencing 
to get up steam from cold water, as 
by allowing the fuel to burn very 
rapidly some parts of the boiler be- 
come expanded to their utmost 
limits, while other parts are nearly 
cold. Of course, a great deal de- 
pends upon the time in which he 
has to raise steam. 

An engineer should regulate his 
fire to a uniform thickness, and not 
allow any bare places or accumula- 
tions of ashes or dead coals in the 
corners of the furnace, as_ these 
places admit great quantities of 
cold air into the furnace, and render 
the combustion very imperfect. 


He should avoid excessive firing as 
much as possible, as it is attended 
with more or less danger, because 
the intense heat repels the water 
from the surface of the iron and 
causes the boiler to be burnt. He 
should keep about six inches of soft 
coal on the fire, but, in this he 
should regulate the thickness of the 
fire according to the capacity of the 
boiler. If the boiler is too small 
for the engine the fire should be 
kept thin, the coal supplied in small 
quantities and distributed evenly 
over the grate, and the grate kept 





as free as possible from ashes and 
cinders; but if the boiler is extra 
large for the engine, the thickness 
of the fire makes but little differ- 
ence. If the fire becomes very low, 
he should neither poke nor disturb 
it, as it would have a tendency to 
put it entirely out; but he should 
place shavings, saw dust, wood or 
greasy waste on the bare places, 
with a thin covering of coal; then, 
by opening the draft to its full 
extent, the fire will soon come up. 
If it should become necessary to 
burn wood on acoal fire, it is always 
best to make an opening through 
the coal to the grate bars, so that 
the air from the bottom of the fur- 
nace can act directly on the wood 
and increase the combustion. 

He should give great attention 
to the regulation of the draft in 
the furnace, as it is one of the most 


important parts of an engineer's 
duties, for in fact it is next in im- 
portance to the regulation of the 
water in the boiler. Itis well known 
that immense quantities of fuel are 
recklessly wasted by ignorance and 
carelessness in the management of 
the draft. 

There should not be any more 
draft at any time than would pro- 
duce a sufficient combustion of the 
fuel to keep the steam at the 
working pressure, as by opening 
the damper to its utmost limits 
great quantities of heat are carried 
into the chimney and lost. Anen- 
gineer cannot carry out this plan 
in all cases—only in furnaces and 
boilers that are sufficiently large 
to furnish the necessary amount of 
steam without forcing. Of course, 
where the boiler is too small for 
the engine, or has not sufficient 
heating surface, it is impossible to 
economize fuel. 

In some cases it is a good plan to 
throw a jet of stream under the 
furnace bars when the draft is in- 
sufficient to produce the necessary 
combustion of the fuel. 

Steam or water should not be 
thrown under the grate bars of lo- 
comotive boilers when such boilers 
are used for stationary engines, as 
steam or water in the ash-pit forms 
a lye with the ashes, and corrodes 
the iron and destroys the water 
legs of the boiler. The ash-pit 
should be kept clean, as by allow- 
ing the pit to become filled with 
ashes and cinders the air becomes 
heated to a high temperature be- 
fore entering the fire, which nat- 
urally interferes with the combus- 
tion of the fuel. The grate bars 
also become overheated, and in 
many cases badly warped or melted 
down. 

Attention should at all times be 
paid .to the safety valve, and it 
should be kept in good working 
order. 

In blowing out a boiler rake out 
all fire from the furnace, and see 
that the steam is at a pressure of 
about 40 pounds, and always close 
the damper. At least an _ hour 
should pass between drawing the 
fire and blowing out the boiler. 
This will allow the furnace to cool 
and prevent the boiler from being 
injured by the heat after the water 
is all blown out. 

The boiler should not be filled 
with cold water immediately after 
being blown out, as the introduc- 
tion of cold water into the boiler 
before the temperature of the iron 
becomes lower would, in all proba- 
bility, cause the boiler to leak. The 
boiler should be blown out when- 
ever any appearance of mud is 
found in the water. 

When filling the boiler some 
cock or valve in the steam room 
should be opened to allow the air 
to escape. If not, the air would re- 
tard the inflow of the water, and 
also collect in the steam room of 
the boiler and prevent the regular 
expansion of the boiler when the 
fire is started. The steam room in 
a boiler is that portion of the boiler 
above the water line. The fire line 
of the boiler is a longitudinal line 
above which the fire can not rise on 
account of the brick-work by which 
the boiler is surrounded. 

The tubes of a boiler should be 
cleaned once a week, or oftener, 
and the soot cleaned off the shell of 
the boiler over the furnace and be 
yond the bridge-wall. Boilers 
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should be cleaned at least once in 
three months, or once a month 
when the water is very muddy. At 
such times all stays, braces, seams 
and angles of the boiler should be 
examined carefully. The shell of 
the boiler should also be sounded 
with a light steel hammer in order 
to determine its condition. 

The steam-gauge should be tested 
at least once a year. The water- 
gauge should be kept clean inside 
and out, and the pipes connecting 
the same with the _boiler-shell 
should be examined at intervals, as 
they are liable to become choked 
with sediment. There should be 
two fusible plugs, one in a flue 
over the furnace and one in- 
side of the shell, and they should 
be kept clean both on the inside 
and outside of the boiler. 

Never clean the inside of a water- 
gauge glass with a swab having an 
iron rod as a handle; use a wooden 
stick, as the iron is liable to cause 


an abrasion. D. B. D. 
_ ooo 


A LITTLE wrinkle in babbitting 
journal boxes is given by a Canadian 
writer, who thinks it may be of use 
to others. When lining up a shaft 
put a small piece of pine wood in 
the bottom of the box, in length 
about one and one-half or two inches 
less than that of the box and in 
width five-eighths to one and one- 
half inches, according to the size of 
the box. Equalize it in the bottom 
from each end and lct the shaft lie 
on it and pour. After you have 
scraped out the box remove the 
piece of pine and substitute some 
woolen cloth saturated with oil. 
This prevents the oil from dripping 
off and not only insures a positive 
lubrication of the journal but also 
is clean and requires less oil than 
other journals. 

—_—______.§—_ > —_——_- 

W. P. Davis, of Rochester, N 
Y., reports business satisfactory. 
Mr. Davis is the o..ly dealer in-ma- 
chinery and supplies in Western 


New York. He removed from North | 


Bloomville to Rochester a few years 
ago and opened a supply store, 
which has prospered beyond his ex- 
pectations. He has a factory down 
on Mill race, where his very popu- 


lar line of drill presses and cutting- | 


off machines are built. Mr. Davis 
has an 1892 catalogue of his ma- 
chinery and supplies, containing 
some 300 pages, which he will be 


pleased to send free to any one 


thinking of purchasing machinery 
and supplies. 
<2 ———_—_— 

THE W. F. & John Barnes Co., 
920 Ruby street, Rockford Ill., 
makers of small and medium-sized 
lathes, drill presses and_ tool 
grinders, have had a very success- 
ful year. They have been unable 
to accumulate a stock, notwith- 


They have some of the best tools in 
the market and will send acatalogue 
free to any address. 


—_—_+—_———__—_ 
THE black, solid-looking shadows 
cast by the electric lights that may 
be seen in the air when it is not 
clear suggest that the ‘‘cosmic dust” 
which is supposed to occupy tho 
inter-planetary spaces may _ be 
capable, in certain conditions, of 
showing a profile of the earth under 
the powerful light of the sun. 
————$————< 


THE Cincinnati Milling Machine 
Co., has issued a handsome éata- 








| Office Tel. 2559 





standing the increased production. | — 





logue containing very artistic illus- 
trations of the large line of milling 
machines, their parts, principles, 
etc., also descriptions and much 
generally useful information. 





Burlington Route New Service. 

A through Pullman sleeping car, 
Chicago to San Francisco, is a fea- 
ture of the Burlington’s new service. 
This car leaves Chicago daily on the 
fast train, at 1 P. M., and runs via 
Denver, Colorado Springs, Lead- 
ville, Glenwood Springs, Salt Lake 
City and Ogden, arriving in San 
Francisco at 11:45 A. M., less than 


four days en route. 


Visit Your Friends 


And take advantage of the low 
rates on the Nickel Plate Novem- 
ber 23rd and 24th, which are au- 
thorized on account of Thanksgiv- 
ing Day. Tickets will be good re- 
turning until November 28th. 


Highly Appreciated. 

The Nickel Plate management is 
pleased to note the substantial man- 
ner in which the public show their 
appreciation of the improved train 
service on their line. If you have 
not recently patronized that line, 
we cordially commend it to you. 


A Straw 

Shows which way the wind blows 
and so does the amount of travel on 
the Nickel Plate show that the 
new train service has made that 
line more popular than ever. Rates, 
however, still remain as low as via 
any other line. 





Thanksgiving Day. 

The Nickel Plate will sell excur- 
sion tickets on November 23rd and 
24th at special rates. Liberal re- 
turning limits. 





Low Rates Again 


On the Nickel Plate November 23rd 
and 24th. Spend Thanksgiving 
Day with your friends or invite 
them to visit you. 


N. S. AMSTUTZ, 


Mechanical and Electrical Engineer, 
Contracts made to 


DESICN and MAKE 


Working Drawings, Blue Prints, Estimates Ete . 
Mechanical and Electrical Devices. 


Will icon Patented Devices, soas to make them 
Salable and easy of Construction. 


—— WILL ALSo—— 
Superintend Construction of Machines. 

1 design if so desired Terms reasonable, 
t. S. and Foreign Patents Solicited. 
1033-1034 Soclety for Savings Bullding. 
Residence Tel 1416 








HOME STUDY OF 
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AND 
Mechanical Drawing. 


’ No time need be lost 
am from work. 

. Send for FREE Circu- 
lar to The Corre spond- 
enceSchool of Mechanics, 
Scranton, Pa. 


DIXON'S 
BELT DRESSING 


IS GUARAN TEED 


To prevent slipping and to preserve the eather 
It will pay you to send for circulars and testi- 
moniais 


40S. DIXON CRUCIBLE COMPANY, Jersey City, W. J. 


PATENTS 


WM. M. MONROE, 


SOLICITOR AND COUNSELLOR, City Hall, 
Room 315. Cleveland, O. 











THE 


pveRy reader of the Scientific Machinist should 
have a copy of our new TOOL Catalogue.® A 


most complete book of 704 pages, bound handsome- 


from us. 


Register Letters con- 
taining Money and 
Stamps. 


ly in cloth and printed on good paper. Book will be 
sent express paid on receipt of $1.00 to any part of 
the world. Money paid for book will be refunded 
with the first order amounting to $10.00 or over. 
As a book of reference, information, otc., every 
person having eceasion to use Tools should own a 
copy, even if they do not purchase their supplies 


MONTGOMERY &CO,, 


Mechanics’ Toois and Supplies, 


{05 Fulton St., 
NEW YORK CITY. 





drels, Twist Drills, Dogs, 
Lathes on trial. 





Cap Lathe, $1.25 


tures or Artisans, 


SHEPARD’S NEW $60 
Screw-Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scroll] Saw Attachments, Chucks, Man- 


Lathes on payment. 
Send for catalogue of outfits for ama- 
Address, 


H. L. SHEPARD, Agent, 141 West 2nd 8t., Cincinnat!, Ohlo. 


alipers, ete, 
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UNIVERSAL CUTTER, 
» OREAMER GRINDERS. 
(Cita favat-¥ i aan eee 


We melt a high grade of soft, tough iron, 
and make castings for all purposes. 
Write us for estimates. 

you money. 


Walworth Run Foundry Company, 


897-899 Empress 8t., 


J. H. & D, LAKE 00., 





in 
Castings. 
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We | couP 


sit 


SELL 
CASTINGS 


VICTOR COLLIAU, 


Mechanical Engineer | 
arid Architect. 


INVENTOR AND 
SOLE BUILDER | 


Of His New and Improved | 


HOT BLAST 


COLLIAU PATENT: 
CUPOLA 


And New Steam | 
Smokeless Boiler. | 











289 Jefferson Ave. 


DETROIT, 
MICH., 
U. S. A. 
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Mm. Dd. & L. L. LEGGETT, 
Attorneys at Patent Law. 


Patents obtained in the United States and 
tm Poregin countries. 







FRICTION CLUTCH SPL 


RITE FOR horn CIRCULAR. 


FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and ef 
grea strengt . 
Stronger and more durable than iron ‘forgings in any pe- 
on, or for an 
60,000 CRANK SHAFTS 
this steel, now running, prove this. 
Orogeheads, Rockers Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of avery description. 
Send forcirculars and prices t 


CHESTER STEEL CASTINGS CO., 


CHESTER, PA. bao? LIBERTY st. “PHILADELPHIA, PA. 


- nials, 
_ free on board cars. 





any mi 


Tee ttre 
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We will save 


CLEVELAND, O. 


~~ HORNELLSVILLE, N.Y, 77 


~oen ‘Lhe Simplest, 
‘== Strongest and Best ane 






in machines easily 


hee quickly without jar. 


service whate 
and 50,000 "GEAR WHEELS of 


ALUMINUM 
Alloy Composite and Nickel Alloy, 


For Blast Furnace, Converter. Puddling Furnace, 
Cupola and Ladle Use, 


| 115,000 Tons Sold to Iron, Steel and Brass - 
Foundries. 


rcent, makes hard metal soft, non-crys- 


e pe 
talizing: gives fluidity, prevents blow- ‘holes and 
| aeetatteunnite ao re Bnei to increase the 
meta 
| either one Ally ‘4 Oia n your Susisioss: we will 
be pleased to al 


tenacit recent. If you will give 


our Sample Order and ‘mail you 
ook of information,, Govern- 
rts and indis ae Testimo- 
5.00 per ounds, 
(Proeess Paton sned Sept. 15th, 
1891.) (Exclusive State rights granted.) 


HARTSFELD FURNACE & REFINING 
COMPANY. 
NEWPORT, KY. 

GEAR WHEELS AND 
GEAR CUTTING MACHINES. 
Send for 1892 catalogue 
LEXINGTON GEAR WORKS, 
37 Bank St. 
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THE OTIS 
Tubular Feed Water Heater and Purifier, 


With Seamless Brass Tubes. 


Guaranteed to heat the feed water to the boiling point (216 
or 212 degrees) with the exhaust steam, without causing any 


back pressure 

AlsoTO EXTRACT THE OIL from the exhaust whict: 
makes it practicable to use the exhaust steam, after passing ht 
through the heater. for heating buildings, ete , and return the 
condensation from the heating system to the boflers free from 


OIL. 
Being so constructed that the sediment settles below and 


away from the tubes in a cool settling chamber, it never gets 


foul with scale 
The tubes belng bent, and lower tube sheet free to rise and 


fall, overcomes all possibility of leaks from contraction and ex- 
pansion, 


Patented and Manufactured by 


Stewart Heater Co., 


600 to 610 E. Delavan Ave., 
BUFFALO, N. Y. 


NEw YorKE OFFICER, 
89 Dey St. 


THE WALKER MANUFACTURING COMPANY, 


ENGINEERS, FOUNDERS, AND MACHINISTS, 


Send for catalogue. 





CLEVELAND, OHIO, VU. S&S. A. 


NAKERS OF 


CABLE, HYDRAULIC AND ROLLING MILL MACHINERY. 


Foundry Plants Equipped. Post, Jib and Traveling Cranes. 


MACHINE MOULDED PULLEYS AND GEARS.A SPECIALTY. 


The Aultman & Taylor Machinery Co, 


MANSFIELD, OHIO. 





BOLE BUILDERS OF 


THE COOK PATENT WATER TUBE BOILER, 
PERFECT CIRCULATION, M0 INCRUSTATION, 


WRITE FOR FULL DESCRIPTION. 


SIVMETTEYy custt 
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WE ARE ALSO BUILDERS OF 
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Horizontal, Tubular, Flue and 
Locomotive Box Boilers, 
Oil and Water Tanks, 
Stand Pipes, Etc. 








Lighting Apparatus 


Arc and Incandescence Electric Lighting. 


Brush Electric Plating Machines, Arc Lamps, 
Brush Electric Motors, Etc. 


THE BRUSH ELECTRIC COoO., 


CLEVELAND, OQ. 


yo 


WE BUY AND SELL MACHINERY ON COMMISSION. 


Extra Lard, Cylinder, Engine, and Kerosene Oil. Shafting, Hangers supplied and put up. Erect 
ing Machinery a Specialty. 


THE BEST WOOD WORKERS’ VICE IN THE MARKET. (Call and see it.) 


McCALLUM & BUTCHER, General Machinists, 
40 1-2 So. Water St., Cleveland, 0. 
rmprgred serer,cortiog LATHES 


Drill Presses, Shapers, Band, Circular and 
Scroll Saws. Machinists’ Tools and Supplies. 


Lathes on trial Catalogue mailed on appli- 
cation. 


THE SEBASTIAN-MAY CO., 


North 8t. . 8IONEY, OHIO, 


GENERAL AGENTS 
MONTGOMERY & CO., 105 Fulton S8t., N. Y¥. 











Mention this paper, 








Buyers’ Department. 


A CLASSIFIED LIST OF MANUFACTURERS OF AND 
DEALERS IN MACHINERY AND SUPPLIES. 





Price: 


Transient, 25c per line, each insertion. 


$2.40 per lime per year. 








MACHINERY. 





ARTLETT Machine shop, mil] machinery of 
every description, 68-60 South Water St., 
near N. Y. Pa. & O. Depot, Cleveland, Ohio, Tel- 
ephone 11238. 


OLL, Wm., Mfr. of Light Machinery and 
Metal Patterns. 57 Centre St., Clevl'’d, O. 


Oats 2nd-hand lathes and planers. 
S. M. York, Cleveland, O. 
W*3 assist inventors to develop their inven- 
tions, Pitas Copper, Steel and Tron 
work. Geo. W. Clough, Cleveland, O. 
RESSES, Wire Form’g Machy., Bolt Cutter 
Heads a spec’y. Am. Tool Wwks., Clev'ld., O. 
A LL lads of machinery and machinists’ sup- 
plies. W. P. Davis, Rochester, N. Y. 


Bt Blacksmiths’ Power Hammer on earth, 
Am. Too] Works, Cleveland, O. 


BoItLER CLEANER. 





66 Owe to Keep Boilers Clean,” is the title of 
re peer book cy free by Jas. Q. 
Hotchkiss, 120 Liberty St., 


FLUE WELDING. 


S FIX’S SONS’ Steam Flue Welding Works. 
e Dealers in new and second-hand boiler 
flues, cor. Leonard and Winter Sts., Cleveland, O. 


BRICK MACHINERY. 





RICK CARS, 48 Styles, of new and dee 
patterns, Wa worth Run Foundry Co. 
Cleveland, O. 




















WANTED. 
NNGINEERS or those familiar with steam 
4 wanted for the HInE ELIMINATOR (see ad- 
vertisement). Address Hine Eliminator Co., 108 
Liberty St., New York. 


GENTS for the Canton Sig ht Feed Lubric a- 
tor wanted. Address 


The Ke H. McLain Co., Canton, O. 


“Valve - Oleine.”’ 


675 Degrees Fire Tests. 


ASTER MECHANICS, 
Purchasing Agents. En- 

gineers and Practical Build- 
ers of costly steam plants, 
locomotives. ete. will be 
ple aansed to know that a lub- 
ricant is now produced of 
suchextraordinary high fire 
test us to mnuke it proof 
against the great heat to which it is sub- 
jected, and is therefore a PERFECT Lub- 
ricutor where products of lower grade and 
fire tests pass off at once: leaving the parts 
subject to wear, or greatly Increasing the 
consumption of ol 

‘“‘Valve-Oleine’’ is product in the highest 
state of filtration, is of the greatest viscos- 
ity, isentirely free from all acids, and ab- 
solutely non-corrosive. and without doubt 
the finest and most thoroughly reliableCylin- 
der Lubricant pow on the market, and will 
naturally lubricate 200 to 300 per cent more 
than products of lower tests. 
is notonly the best but the 
economical lubricant. 

Manufacture and sale controlled exclus- 
ively by 





most 


ce it 


THE 


Reliance Oil & Grease Co,, 


Cleveland, O. 
AGENTS WANTED EVERYWHERE 
Write for FULL PARTICULARS and 
new CATALOGUE of large line of products 
SAMPLES ARE FREE, 


our 


fontaine, 


CUTTING-OFF MACHINES. 





OR the best cutting-off machine in the mar- 
ok ket, address W. P. Davis, Rochester, New 
ork. 





GEAR CUTTING. 


NEAR CUTTING, Gear Cutting Machine. 
Ready made and made to order. Send fif- 
teen cents for our ‘Gear Book for 1892.” 
Lexington Gear Works, Lexington, Mass. 








SUPPLIES. 


W. CARD & CO., manufacturers of fine 
e goods, Taps, Dies ‘and Plate. S.A. Smith, 
23 So. Canal St., Chicago, Ill., Western Agent. 


RMSTRONG Tool Holders. For goneral 
lathe and planer work. Send for circulars 
to Armstrong Bros. Tool Co., Chicago, II. 


MACHINISTS’ 


BorLeR Makers’ TOo.s. 


RED A. RICH, 23 So. Cana! St., Chicago, III. 
All kinds of Boiler Makers’ smal] tools, er- 
panders, etc. 





DRILL PRESSES. 


MALL and medium-sixed drill presses. 
W. P. Davis, Rochester, N. Y. 








KEYSEATERS. 


pees keyseating machines of all minds 
W. P. Davis, Rochester, N. Y. 








RUBBER STaMPS AND TYPE. 


AYLOR BROS. & CO., Cleveland, O., manu- 
facturers of Rubber Stamps, Type and Fig- 
ures, Seals, Stencils, Steel Stamps, etc. Cirealat 
free. Taylor Bros. & Co., 8 Superior St. (A 
water Block), Cleveland, O. Take elevator. 





( ASTINGS. 


YASTINGS for small and medium-sized yerti- 
cal engines. Humphery's Foundry, Belle 
Ohio. 








|] IGH grade stove 
castings. The 
'O., 897-899 Empress St., 


plate and light gray iron 
Walworth Run Foundry 


-~ 


Cleveland, O 


(yy. BARAGWANATH ano SON, 








DEANE’S PATENT ADJUSTABLE 


T-SQUARES. 


BEST 
T-SQUARE 
MADE. 


For sale by dealers in ali the principal cities 
Circulars on applic ntion, To any person sending 
address with six cents in stamps we will mail ut 








L NLIMITED, 


dese riptive cat: tlogue together with one o it 
special “PAD” T-Squares, JUST THE ARTI 
CLE YOU WANT ON YOUR DESK. 


E, L. DEANE, Sole Manufacturer, 


Holyoke, Mass. 





FORREST SILVER BRONZE PACKING. 


Appled toany staf- 
ing oa without dis 
connecting Steam, 
Yair and water-tight 
without the aid of 
soft packing under 
highest steam pr 
sure and piston vek c 
ity. Automatic, ad- 
mits of excessive ¥- 
brations, lashing and 
crowding of rod. does 
not bind, economical, 
ruaranuteed to outlast 
all other packing 
Used by "tha Jarges! 
Iron Works, Stean 
ships and Mleetric Light Companies for years all 
over the world Agents Wanted Everywhere. 
References, 
No. 115 Liberty St... NEW YORK, 






















SCIENTIFIC 





Th 





Iron 


Have Iron Hubs, using set 


Agents Everywhere. 





For all workers in metal or wood. 





Accurate enough for the finest 





mechanic. Low priced enough 





for the youngest apprentice. 
Made on honor, best in finish, 
latest in design. All warranted. 
Skilled mechanics prefer them. 
Live dealers sell them. Ask your 


dealer for my catalogue. If he cannot give you one send to me. 


L. S. STARRETT, Athol, Mass... U. §. 4. 


SeAGASOLNEENGNES soo QN 


ARY and PORTABLE. All Sizes. S COTA] 


a Dwarfs In Size, but 
VESTIBULED TRAINS 


2 ® ee 
ec | 
QUEEN & CRESCENT 
AND eNN.VA-& GA. 


‘ 
t 
EAST T”" $YSTEMS 























and requires but little 
attention torun them 
Every Engine 
Guaranteed, Full 
articulars free by mail | 
fention this paper 


=~ VAN DUZEN 
SASOLINE ENGINE CO. Cincinnati, 0, 
1@ Steam 


N DUZEN’S 2" PUMP 


MUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. | 
Always ready.All brass. Every Pump 

Guaranteed. 10 sizes. Capacity | 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN& TIFT CO, 


(PUMP DEPARTMENT) 
CINCINNATI, O. 


— 


Ww 


mo 
LY 
















KEY-SEAT SETTING GAUGE® 


UNIVERSAL SCREW-CUTTING CENTER 


“ree TWIST DRILL GAUGES 


. BasTon, Mass. Send for LISTS 





CINCINNATI TO JACKSONVILLE. FLA. 
THROUGH SLEEPING CARS 


CINCINNATITO KNOXVILLE 


THROUGH TRAINS ATLANTA. 


ae CINCINNATITO NEW-ORLEANS 


mr i 


<a es Rt 





The Pullman Palace Sleeping and Parlor Car l N 2 / H OURS. 
Route. 
n lini ; D.G.EDWARDS. 
ir ; * s jo i wants me) _ Day GENERAL PASSENGER AGENT. 
7 ° | 





Direct line from Sandusky and all points East | Valley NEF icascs y. 


‘to Indianapolis, Michigan City, Peoria, St. Louis 
 Saowes City, Chisha, Denver, Portland and San 
‘Francisco. 


| The only line which takes you through the 


For AKRON, CANTON AND MARIETTA. 


Depot foot of South Water St. 








Gas and Oil fields of Indiana and Ohio, Depart. Arrive. 
connections in Union Depots at all Valley Junction Mail........ *7 SD am *6:40 pm 
.. Through tickets and baggage checkedto | (hicago Express............ *8:35 am *0:00 pm | 
points in United States or Canada, Marietta Express... ........¢11:15 am = +2:35 pm 
; . | Balto. & Wash. Express..... *4:00 pm *10:25 am 
” For further particulars call on or address Gleve. & Canton Express... 46:30 pm 48:20 am 


c. PARKER, Cc. F. DALY, 
_ Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, | 


*Daily. tDaily, except Sunday. 
| « J. B.CAVEN | 
Gen, Pass. Agt. | 


J. T. JoHNson, 
Gen, Supt. 


Keasey 


SPLIT WOOD PULLEYS 


Combine all the valuable points of the old iron and the new wooden pulleys. 


Light Wood Rims, bushed to fit any size of shaft. 


MANUFACTURED BY 


The Creat Western Pin Co., 


AUBURNDALE, ©. 


MACHINIST. 


Centre 


screws or key ways if desired. 


Mention this paper, 


See \ 
fhose HoLes? 


Thats the [pea! 





SUCKS SOOT FROM TUBE: 
TUBE, 


THE OLIVER P. CLAY CO., 


TELEPHONE 514. 














o~Bauowin VacUum Bower Tube (Le ANER». 


BLOWS IT OUT STACK. 
NO SOOT IN BOILER ROOM, (53) 


53 Scranton Ave., 


NO STEAM IN THE 


—_—— 


Cleveland, Ohio. 


Mention this paper 





School Of 


Oil 


Open the entire year. 
experience. Careful 


given to lessons by mail. 





4 





Under the supervision of CG. W. Richards, a practical draftsman of 22 years 
private instruction to each pupil. 
M.J.CATON, Manager, 90 Euclid Ave. 


Write for particulars. Special attention 


, Cleveland, Ohio. 








The Chair 
Cincinnati. Cars 
Hamilton on 
and Day 
Dayton Trains 
Railroad and 
is Sleeping Cars 
the on 
ouly The Night 
Line Trains 
Running E between 
Pullman's Cincinnatl. 
Perfected Finest Indianapolis, 
Safety Chicago, 
Vestibuled St. Louis. 
Trains, 0 ni Toledo 
with and 
Dining Cars, Detroit. 
between Chair Car 
Cincinnati, Earth. between 
Indianapolis Cincinnat! 
and and 
Chicago. Keokuk 

E. O. McCORMIC, Gen. Pass’ger & T’c't Agt. 


CINCINNATY, ©. 





Cleveland, Cincinnati, Chicago & St. Louis Railway, 
BIC FOUR ROUTE. 


Depart. 
No. 17 South Western Limited........... +420 am 
No. 3 Columbus, Uin. & Ind. Ex........ 720 am 
No. 23 Wellington Accommodation. ..... 615 am 
No, 7 Columbus & Cincinnati Express.+11 50 am 
No. 5 Indianapolis & St. Louis Ex...... +12 10 pm 
No. 27 Columbus Accommodation....... 400 pm 
No. 9Col., Cin. & Ind. Ex.............. +t 815 pm 

Arrive. 
NO, (5 Cil., Ol, Ge: 2G. WE ci 55 oeet nent. +t 7 30am 
No. 26 Galion Accomodation............. 930 am 
No, 12 Col. & Cin, Express.......... ..t. 230 pm 
No, 10 Indianapolis & St. Louis Ex.... . + 2.05 pm 
No. 24 Wellington Accommodation,..... 6 40 pm 
No. 2Col., Cin. & Ind. Ex.............. 745 pm 
No, 18 South Western Limited........... +t 120am 


Nos. 3,7,9and 17 will run to Cincinnati via 
Columbus, No. 9, leaving at 8 15 p. m., will have 
sleeper for Cincinnati and Indianapolis. 

Departures from South Water Street station 
five minutes later and arrivals fiveminutes earlier 
than above. 

No, 12, 17 and 18 do not stop at South Water St. 

+Daily: all trains daily except Sunday. 

City Ticket Office, 173 Superior St. 


Cleveland, Lorain & Wheeling R. R. 


Depart. 
For Uhrichsville and Bellaire.......... 6:15 a m 
For Uhrichsyille...........ic0.080 4:00 p m 
Arrive 
Mrowm. UW Yirie eval on vec d orew ove can 9:15 a m 
From Bellaire and Uhrichsville....... 6:20 p m 


J. F. TOWNSEND, 


GENERAL TRAFFIC AGENT. 





Desired Information. 


W K desire to impress upon the minds of the 

public the superiority of the service offered 
by the Wisconsin Central Lines between Chicago 
and Milwaukee and St. Paul, Minneapolis, Du- 
luth and all points in the Northwest. Two fast 
trains leave Chicago daily for St. Paul, Minnea- 
polis and Duluth with Pullman Vestibuled draw- 
ing room sleepers and coaches of latest design. 
Its dining car service is unsurpassed. This the 
public is inyited to judge for itself. It is the 
only route to’ the Pacific coast over which both 
Pullman Vestibuled, first-class, and Pullman 
tourists cars are operated from Chicago via St. 
Paul without change. 

Pamphlets giving valuable information can be 
obtained free upon application to your nearest 
ticket agent, or to Jas. C. Ponp, General Passen- 
gerand Ticket Agent, Chicago, Il. 


Second - Hand 


ENGINES AND BOILERS. 


FE have on hand a large number of second 
hand Engines and Boilers, of every size 

and kind, good as new, at low prices, Don't buy 
before sending for our list and prices. Also saw 
mill machinery. D. K. Norton & Sox, 22 Elm 
St., Cincinnati, O. Mention this paper 


The Universal Radial Drill Co, 


CINCINNATI, O. 
UNIVERSAL DRILLS, 
RADIAL DRILLS. 
Largest Line Bullt In U. S. 


TO INVENTORS. 


low, manufacturer of Fine Machine 
ery and Models, offers Special Facilities to In- 
ventors. Guarantees to work out ideas in strict- 
est secrecy, and any improvement that he can 
suggest goes with the work. Thousands of men 
have crude though really valuable ideas, which 
they lack mechanical training todevelop. Novel- 
ties and patented articles manufactured by con- 
tract 28! Seneca St., Cleveland, O. 











E. Konl 





J. H. FLEHARTY & COMPANY, 


92 Seneca St. Cleveland, O. 


Seals, Badges, Steel and Rubber 
Stamps, Door and Number plates, 
Alphabets, Inks, Checks, Check 

: eee Protectors, Numbering Machines, 
utc,, Ete. 












THE BEST LOOSE PULLEY OILER 


IN THE WORLD. 
08 VANDUZEN PAT. L, PUL. OILER 


ZEN 
(ss MRTG filling. Cost 25, 30, 40, 50, 65 and 85 cents 
| CIN, 0, each, - Send Price and TRY ONE. 
, State diameter and s of Pulley, Will 

> af send Catalogue free, Mention this paper. 
. he VANDUZEN & TIFT CO.Cincinnati,O0. U.S.A, 






. 


“ORipas 





16 SCiENT IF ic 


MACHINIST. 








JOHN A. McCONNELL & COMPANY, 


MANUFACTURERS OF 


Asbestos and Coverings. 





Asbestos Molded Covering. 


Fire proof Coverings 
for high pressure and low 
price for low pressure, 
either in sections, rolls or 
cement. Also, Mineral 
Wool, Hair Felt and Heat 
Insulating Materials of all 
kinds. 


87 Water St., 


Pittsburgh, - Pa, 





Asbestos Lined Covering. 





. 


20-INCH W. & L. DRILLS, 


Write for Catalogue and Eull Particulars. 


Rochester, fi, 











WELLS MACHINE WORKS, | feed 


Fostoria, wb PEI 


Make the 
Bestand 
Most 
Complete 
Line = 















Of 
Hand 
and 
Power .. « 
PIPE 
THREADING 
MACHINERY 
in use. 


"ONSOlV3VH 104 PUCE| ew 





Founded by Mathew Carey 1785, 14-Inch Hand Fox Lathe. 


HENRY CAREY BAIRD & CO., 
industrial Publishers, Booksellers & Importers, 
810 Walnut St., Philadelphia, Pa. 


Our new and revised catalogue of Practi- 
caland Scientific Books, 88 pages, 8vo., and our 
other catalogues and circulars, the whole cover- 
ing every branch of Science, applied to the Arts, 
sent free of postage to anyone in any part of the 
world who will furnish his address, 


Five Step Cone, 

Set Over Tail Stock. 
Quick Return Spindle, 
Runs at High Speed, 

Accurately Fitted. 


Brass 
Tooy,s. 


Improved 





WE HAVE A 


Feed 20-inch Drill Press. 


Which we think has more good points than any other similiar tool 
made. You are invited to call at our machinery store, 74 & 
76 Viaduct, and examine this tool. If you can’t 
come write for a circular, 


The Parkin & Bosworth Company, 


CLEVELAND, O. 


Mention this paper. 





Pressure Regulators 
FOR STEAM, WATER, AIR, ETC. 


ELIEF and Back Pressure Valves, Steady Steam Maintained in Boiler, Regardless of the Fluc- 

» tuating Pressure in Others. Also Pump Governors, Improved Bogardus Mills, Attrition or 
Centrifugal Mills, for Large Quantities and Fine Grinding. Send for Circulars. Goods fully 
Guaranteed. 


JOHN ACTON, 


I91-193 Worth Street, NEW YORK. 


SPEGIAL NOTICE TO STEAM USERS. 


To place our new Canton Sight Feed Lubricator on the market, we will furnish them at the 
ie prices : 34 pint, 4.00; % pint, 4.75; 1 pint, $5.50; 1 quart, 6.50. Special prices to 


= THE J. H. McLAIN COMPANY. 


BRASS AND IRON GOODS. 


[THE LONG & ALLSTATTER C0..." 


Manufacturers of 








(Mention this paper.) 














%<-* Special proposition t to those germany this entire adver- 
tisement with inquiry for prices. 


The; Lodge & Davis Machine Tool Company, 





Working 





‘COMPLETE POWER EQUIPMENT. 








Power Punching 
Shearing ; Machinery, 


Double, Single, Horizontal, Multi- 
ple Automatic 
Spacing, Etc., Etce.. 


Mention this paper, 











| For this ad,, 









PAT ENTED. 
With New and Valuable Features, 


MADE ONLY BY THE 


BRADFORD MILL C0, 


Sth & Evans, CINCINNATI, OHIO. 


Photographs and Prices on applicstion 


AGENTS WANTED. 


A 







Works, 


CINCINNATI, OHIO. 





New York House, 
64 Cortlandt Street. 


Chicago House, 


68 and 70 South Canal Street. In 
Pittsburgh House, Territory 
: ce } Sts 
Cor. Market and Water Sts. a 
St. Louis House, 
823 N. 2nd St. Otherwise 
Covered. 








Cleveland Store, Country machine and repair shops should 


handle our injectors and put oneon every engine 
in district. Good discounts. We guarantee every 
machine, The Garfleld is the most efficient in- 
je ctor in the market, and has a very large sale. 
| Vrite us at once, Mention this paper. 


THE GARFIELD INJECTOR CO,, Wadsworth, Ohio 


j: Lane & BodleyCo 


CINCINNATI, OHIO. 
Shafting, Hangers, Pulleys. 
(Turned) (Good proportions) 


32 South Water Street. 





Complete Machine 
Equipments. 


Shop. 








(Strong, self-oiling) 


Special Stands for Heavy Shafting. 
CORLISS ENCINES, 
Saw Mills, Ete, 
















Belt Elevators, 








STEVENS PATENT FIRM JOINT STEVENS PATENT SPRING 


HERMAPHRODITE CALIPERS SCREW THREAD GALIPERS 


ADER, No. 71. 
Bh ec by matl, post paid. 


: 
i 


Price List. Sent by mail. 
























TC ESTE: SORES SRM RE PETS REET. eee Oe $0.85 | 8 inch.........ce. cocarcations "Suabesoee 
AS (2° se cdactuimaedeskseteee? Lagnbelecatwauedoues C4515. — woossneuenl ssasccdéadtnnaeeGia sees OD 
3 ie eee ee eee FPO ewe we eee ee eee eee eee . 0.55 6 ad SPCR nee eeee ee eevee eee Lo 
abe te tel E Aint y duck Say ache en abs O78. § These tools, for fine work- (| 
pA Oe aie re cee see ee mavship and finieh, have 
0 i Reale ead sat lynne es 1.00 TOOLS. no equal in the world. 
STEVENS PATENT STEVENS PATENT | 
FINE ADJUSTING and Ca No. 
TRANSFER INSIDE CALIPER. 
No. 105. SS ae 
Price list, by mail, postpaid. EAR A ST ee ae 
G INCH... ..sseeee $1. ne inch eeaiwes = BA best made for machinists. Sent by mail. poe 


Ideal and Leader Spring Dividers and Calipers. Ideal Sorface Gaug Depth ‘Gauges. aod 
Machinists’ Tools. a lustrated catet — 
¥ STEVENS ARMS €& Tet, On.. 216 


ABSOLUTELY DRY STEAM, 


Obtained By Use of 


HINE’S ELIMINATOR. 
® OIL EXTRACTED ary 


Lline’s Eliminator. 


The acknowledged Superior of all Steam Separators or oil and pase EX" 
tractors. Scie ntific ally tested at Cornell University with ie 
best se parators known and declared the best, 
Send for circulars, 


Hine Eliminator Co., 


108 Liberty St., New York. 


every ot} 


.f Rae pe tiok: + wParre & 


From Exhaust Steam 





HORIZONTAL 


see er number, Mention this paper. 
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DEVOTED TO THE SCIENTIFIC CONSTRUCTION AND OPERATION OF MACHINES FOR GENERATING AND UTILIZING POWER, AND FOR ALL OTHER PURPOSES. 
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‘OUND ENGINE OF THE J, J. HILL. number of this engine is 168, show- “have been erected, capable of driv-|depends largely on learning how to 
ing that its builders have had a|ing dynamos generating currents | make nature do our work. 
me time last fall or winter|!arge amount of marine construc-|that will be ample not only for eines 

e was built at the Detroit Dry] tion intrusted to them. lighting the streets and the public' THE number of patents issued 
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COMPOUND ENGINE OF THE J. J. HILL. 
(Works an engine designed to{ The crank rests on the floor inj buildings, but also to provide light;from the United States Patent 


;condensers attached, such as/| the foreground. for private dwellings. These cur-| Office in 1790 was three; in 1890 it 
Red on the salt water. It was —_—_+>—__—_ rents are carried across the Cam-| was 26,292. 
fachine in the steamer J. J.| Roms, the ancient city in Italy,|/pagna 15 miles, and transformed eee 


The illustration on this page| is to be lighted by electricity gen-|into currents of lower pressure, at| THE bleaching of one piece of 
ma photograph taken while | erated by the power of the Falls of|a loss of only one-fifth of the initial|linen requires 44 distinct opera- 
gine was in the shop. The!Tivoli. Six turbines of 2,000 H. P.!force. The progress of civilization | tions. 





Diving by Electric Light From a Storage 

. Battery. 

A submarine diver with copper 
handgear and lead-weighted feet 
walked down a ladder into the 
Detroit river at the foot of Gris- 
wold street at 9 o'clock yesterday 
morning. A half a minute later 
there was a brilliant flash of light 
in the water. The diver James S. 
Quinn, came to the surface like a 
shot, considerably startled. 

It was Detroit’s first submarine 
lamp that flashed. The diver wasn’t 
expecting it. It was intended as a 
surprise to him. It proved a most 
effectual one. <A few energetic mut- 
terings came from within his cop- 
per headgear, but an explanation 
was given hy the laughing attend- 
ants and he went below the surface 
again. Instead of feeling around 
in the dark for the hole in the hull 
of the schooner Nelson and driving: 
nails by guesswork, as usual, the 
diver patched to hole by electric 
light as rapidly as though in day- 
light and above the water. 

The hole was three feet long and 
eighteen inches wide. Quinn worked 
at it unremittingly two hours and 
a half before it was mended. Then 


he came to the surface and declared | 


that the scheme worked like a 
charm. ran: 
_ His brother, .John S. Quinh, 
Detroit’s veteran diver, was no less 
enthusiastic. He exhibits the lamp 
proudly now at the warehouse at 
the foot of Griswold street. He 
can't say too much in praise of it. 

‘(Instead of feeling around in the 
murkey river water to drive nails,” 
he said ‘‘or mend a broken bucket 
on a wheel we can work night or 
day in perfect light.” 

A submarine lamp is no new 
thing, although J. S. Quinn asserts 
this is the first one Detroit has 
seen. But the principle of this 
particular lamp is said to be a 
novelty, never seen on the great. 
lakes, and one that is not known to 
have been tried before in any 
quarter of the globe. 

It is the first submarine lamp. 
run by storage batteries. Formerly 
submarine lamps had to be accom- 
panied by a dynamo, representing 
no small investment of capital in 
itself. Now, instead of carrying a 
heavy dynamo miles upon miles to 
a wreck the diver simply takes a 
few light, small storage boxes.. 

The lamp and outfit were got up 
by the Standard Electric Company. 

“The lamp is thirty-two-candle 
' power,” said Mr. Frisbie of the com- 
pany, ‘‘and is the first storage bat- 
tery submarine lamp I know of. 
It will cast light from five to ten 
feet at any depth below the sur- 
face. 

“It arrived in the morning, a 
few hours before we made the ex- 
periment. It is run by ten storage 
cells of 200 ampheres and a capacity 
of twenty volts. It will run for 40 
hours. The cells used for the lamp 
were in service for lighting the New- 
berry wedding at Grosse Pointe, 
and for running the car to Mt. 
Clemens and Royal Oak, and also 
for the car we ran on the Fort street 
railway. It demonstrates the wear- 
ing ability pretty well as those cells 
have been used for seventeen 
months.” 


The proposition was accepted: 
line of barbed wire fence, commenc- 


SCIEN TIF ICG 


The lamp is in a small cage a 
foot and a half high, with brass 
rods running at intervals from the 
lead bottonr to the brass _ top. 
Within this cage is a heavy glass 
globe, screwed tightly, with rubber 
packing. Within the globe is the in- 
candescent lamp. The first globe, 
it is asserted, will stand the water 
pressure at a depth of fifty feet. 
The wire are enclosed in a long 
rubber hose. 

The schooner Nelson, which was 
sunk in a collision at Lime Kiln 
Crossing by the Susan E. Peck, 
had a hole just below the ‘bilge, or 
eight feet below the surface. It 
was this hole that was mended tem- 
porarily by Diver Quinn. 





Fence Telephone. 

C. C. Jennings, formerly Super- 
intendent of the Brush Electric 
Light Co., of Buffalo, aad now a 
resident of Detroit, has patented a 
system of telephonic communica- 
tion by means of which barbed wire 
fences can be utilized between rail- 
road stations, farmers’ houses and 
large ranches. The patent involves 
the use of a portable transmitter, 
or telephone, which can be easily 
attached to the barbed wire at any 
point, and by which messages can 
be received or sent to railroad sta- 
tions, or other places, at which there 
are regular telephones. 

The parties interested recently 
applied to the Michigan Central 
officials for permission to demon- 
strate, at their own expense, the 
practicability of the invention. 
A 


ing. at Wayne Junction and running 
west some three miles, was selected 
for the experiment. The portable 
transmitter was attached to the 
wire at intervals of a quarter of a 
mile, and it was found to work per- 
fectly. All messages sent over it 
to Wayne Junction were plainly 
heard and answered. The portable 
transmitter and hand = ‘phone 


weighs about two and a half pounds, 


requires no battery, and is carried 
in a leather case, like a field glass. 
The act of attaching it to the wire 
rings up the station, and it there- 
fore requires no callbox. 

The advantages of such a system 
to railroads are obvious. If an ac- 
cident occurs the conductor of a 
train can attach his transmitter to 
the fence, calling up the nearest 
station, which forthwith notifies 
the train dispatcher at head- 
quarters. If a track walker or sec- 
tion hand finds a broken rail, a 
washout, or other obstruction, he 
can do the same. At present, if a 
section boss finds that he needs ad- 
ditiona] material, such as new tim- 
ber, a piece of rail, etc., he has to 
send a hand car with an order to 
the nearest station, to have it for- 
warded by the next train. This 
trouble and delay can be obviated 
by the new telephone system. 

The dreary isolation of thinly 
populated rural communities, and 
the lack of prompt communication 
between distant points on large 
ranches, would also be alleviated. 

A public exhibition of the system 
will be held on the line of the Michi- 
gan Central Railroad in the near 
future. — 





Electric Welding. 
A peculiar physiologicai effect of 
the light produced in electric weld- 
ing machines is thus recorded in 


MACHINIST. 


London Iron: 
men employed at the Kolomna 
Iron Works, situated near Moscow, 
has lately had some unpleasant 
experiences with electric welding, 
which, with the aid of 500 accumu- 
lators, is there practised according 
to the Benardos process. While 
engaged on the trying work the 
artificers’ eyes were protected by 
tinted glasses, but the skin being 


exposed, the following symptoms 


were manifested: burning sensation 
on the skin and in the eyes; in 
from three to four hours discharges 
from the nose and the eyes; three 
to four hours later a dry cough; 
four or five hours later swelling of 
the skin and development of other 
symptoms; eight to ten hours from 
the commencement of the disorder 
continuous irritation of the eyes, 
lasting from four to six hours; and 
finally, coloring of the skin. Then 
the various effects ceased, and the 
skin began to peel. On the third 
day the cuticle had completely 
decorticated, and by the sixth all 
the painful symptoms disappeared. 
But for weeks afterwards the skin 
remained colored. These effects, it 
would seem, are exactly the same 
as those which are induced under 
scorching by the sun. The best 
protection which can be afforded 
the workmen against the evils men- 
tioned, Mons. Maklakoff, the man- 
ager of the works, believes, consists 
in a covering of yellow waxed cloth 
or red and green veils.” 





Electrical Terms. 

We have given in these columns 
many explanations and illustrations 
of the meaning of electrical terms 
by comparison. Mr. R. G. Davis, 
in the Marine Review, treats the 
subject in the following: 

The whole question of electrical 
distribution may be properly illus- 
trated by its analogy to hydraulics. 
The dynamo is essentially a rotary 
pump, but pumping electricity in- 
stead of water. If the discharge 
pipe of a rotary pump be carried 
around through a given circuit and 
connected with asuction, both pump 
and pipes being full of water, the 
movement of the pump will obviously 
cause the water to flow in one direc- 
tion, producing a continuous cur 
rent of water. Substitute dynamo 
for pump, wire for pipe and elec- 
tricity for water, and conception of 
electrical transmission by the con- 
tinuous current is at once clear as 
to its elementary phenomena. We 
will bracket the analagous electrical 
terms; then we may say that acer- 
tain number of pounds [volts] of 
pressure are required to overcome 
the friction [resistance] of the pipe 
[wire] in order that the water [cur- 
rent] may flow at the rate of so 
many gallons [amperes] per minute. 
The larger pipe [wire] the more 
water [current] can be carried and 
the less will be the friction [resist- 
ance;] or per contra, the smaller 
the pipe [wire] the less the quantity 


[amperes] per minute and _ the 
greater friction [resistance]. 
Manifestly the pipe [wire] 


might be so small that the friction 
[resistance] would absorb a very 
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the pump [dynamo] leaving | 
little remaining for useful effed 
therefore the two horns of | 
dilemma are: If the pipe [wire] 
too large it will cost too much: 
too small the loss will be too gre 
The electrical appliances are ; 
analagous to engineering ap 
ances. The switches are val 
the rever:ible strips are the saf 
valves, the contacts are the j 
fittings. If the contact is ing 
cient to carry the current there: 
be a leak [drop] in the al 
The volt meter is the press 
gauge; the ammeter is the sam 
the water or gas meter, the recot 
of quantity consumed. . 
2 a 
METAL CUTTING TOOLS.—\V. 





DRILLS. 

Rotating tools, such as dr 
reamers, taps, boring tools, ¢ 
may next be considered in the or 
named. The requirements fa 
properly made drill, while adi 
ting of an almost endless varieti 
forms, to suit different classes 
work, are similar in all essen 
features, not oniy one form to: 
others, but also to the class of t 
previously referred to—that is 
course, as regards fundame 
principles of cutting. The 1 
common form of drill is the 
fashioned forged one, now gent 
ly used for rough work only, wi 
accuracy of size and position of 
hole are not important. For : 
purposes they are undoubtedly 
ferable to the more elaborate st! 
as, if properly made and gro 
they are capable of working 
rapidly as the latter, will | 
rough usage without great liab 
to injury, and last, but not | 
they are cheap. Since the ad 
of round bar steel of suitable ¢ 
ity for tool purposes it is usua 
make several sizes of drills from 
size of bar, so that they wil 
require the use of too great at 
ber of drill sockets. This nec 
tates considerable forging to 
out the body of drill for the ae 
sizes; but as it has its compens 
in the improved quality of the 
from the extra working, it ca 
be considered very objectiot 
on account of the increased cc 
forging, which in any’ case is 
great and does not occur very a 
The shank, being the originals 
and size of the bar, requires 
use of d straight socket, the | 
being held therein by a hard 
point (properly steel) set s¢ 
which should seat on a good : 
flat filed on the drill shank tog 
against slipping in case the,' 
should catch. Only — suffi 
length of body should be 
out to allow proper clearance 
the maximum depth of hole 
which the drill is intended 4 
used; but in order to econd 
steel the shank may be made | 
enough to admit of considel 
reforging as necessary through 
repeated grinding and dressin| 
the point. In many shops tbe 
of octagonal steel is still adhere 
and this, of course, renders it 
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essary for the shanks to be turned 
to fit the socket. If turned at all, 
they may just as well be made 
taper to fit the standard socket, 
and thereby render them __inter- 
changeable with the finer class of 
drills used for more. accurate 
work. | 

In forging the body, it is impossi- 
ble to get a first class job if it be 
drawn out too rapidly by heavy 
blows of the helper’s sledge. The 
effect of this is to torture the metal 
to such an extent as to cause it to 
deteriorate, rather than improve, 
by the working. The proper 
method is to neck down from the 
shank, over the horn of the anvil, 
leaving just stock enough to form 
the proper length of body, and the 
latter should then be drawn out 
square the whole length, then to 
an octagon, and finially rounded up 
by the hand hammer. The sledge 
used should be light—from 4 to 6 
pounds for the smaller sizes of driils 
—and the blows light and quick. 
As soon as the steel has cooled 
down to a dull red heat, the work- 
ing should be discontinued until it 
has been reheated. The degree of 
heat allowable varies somewhat 
with different makes of steel, but, 
as a rule, it should not exceed 
1500°—the so-called cherry red. 
Blacksmiths, however, seem _ to 
have very elastic ideas of this con- 
ventional limit, and it is more com- 
mon to see tool steel worked at a 
bright red, nearly orange, which 
is many degrees above the proper 
temperature, and cannot fail to 
injure the steel. 

After the full length of body is 
drawn out round, the end should be 
flattened to the required thickness 
for the poiat, and taper slowly and 
uniformly until it vanishes into the 
round, The thickness of point may 
be considered as a percentage of the 
width, and as a rule for average 
work should be about 15 per cent. 
This, of course, applies only to the 
smaller sizes, say 1 inch and under, 
as it would be manifestly improper 
to make the point of a 2 inch drill 
3-10 inch. Within the limits given, 
however, the proportion holds 
good, subject to such modifications 
as the nature of the material or 
character of the work may require. 
As the use of the forged drill for 
holes above oné inch diameter is 
not desirable for economic consid- 
erations, except in special cases, it 
is unnecessary to refer to larger 
sizes. 

As in lathe tools, the crucial 
feature of the drill is the angle of 
cut and clearance. The line of cut- 
ting is not radial, as would appear 
at first glance, but tangent to a 
circle represented by the thickness 
of point, and therefore the edge 
has a slight draw, which materially 
assists its clean cutting. The 
angle of clearance back from the 
edge varies according to the char- 
acter of material; but as this is 
merely a matter of grinding, it is 
very easily adapted to the require- 
ments. The angle should be only 
sufficient to allow the edge to bear 
in advance, and all behind it to 
clear the inclined surface caused by 
the continuous feed. As this is 
very slight, it will readily be seen 
that the angle necessary to afford 
ample clearance may be extremely 
small, and the proper cutting action 
of edge can only thus be secured, 
For cast iron and brass there is no 
gain from making the face or front 


side above the edge otherwise than 
perfectly flat. For wrought iron, 
steel and the tough copper alloys, 
the drill will cut more freely and 
rapidly if a slight lip be ground 
above the edge, so as to throw the 
latter back sufficiently to give it 
the same character of cut as that 
of the diamond-point lathe tool. 
There is nothing gained by forging 
the lip, as it can be just as readily 
ground without imposing this extra 
work on the tool dresser. 

The degree of clearance on the 
side edges should be as small as 
possible to make sure that there is 
any, though it is of the utmost 
importance to see that there is 
some, and uot have the highest 
point back of the edge, as is so 
common a fault. This, more than 
any other cause, prevents the drill 
from doing its work properly, as it 
makes the cutting edge less than 
the size of hole, and causes the side 
edges to grinc and tear their way 
in following, until the frictional 
heat generated causes the temper 
to be drawn, and the familiar 
“squeaking” begins. Much valu- 
able time would be saved if work- 
men made it a rule to stop and in- 
vestigate as soon as any such evi- 
dences of improper working is 
noticed, instead of crowding down 
the feed by main strength until the 
drill twists off or is so badly 
burned as to need the services of 
the tool dresser. Be sure there is 
side clearance, and if the material 
to be drilled is not too hard for the 
temper of the drill, there should be 
neither music nor any other difficul- 
ties in the way of its cutting 
freely. 

The angle of point should be from 
110° to 120°, or 55° to 60° each 
side of the axis. A more acute 
angle is sometimes desirable, par- 
ticularly when it is necessary to 
drill the hole accurately to a circle 
locating its position, as the drill 
will more readily follow the center 
chisel in drawing to the line. For 
all ordinary materials the temper 
of the drill, by color, should be from 
dark brown to brownish purple. 
This is as hard as is necessary td 
enable it to cut freely and hold its 
edge; and if made harder it will 
almost invariably result in break- 
age. The proper speed varies con- 
siderably with different materials, 
but it should be as quick as possible 
so long as there is no tendency to 
heating. There seems to be an in- 
tuitive perception by the feel of the 
feed when the drill is working 
properly—whether as speed or any 
other point—as it should never be 
necessary to use any considerable 
force or exertion to feed, if every- 
thing is right, even for drills of 
large sizes. Cast iron and brass 
should by drilled dry; steel, wrought 
iron and tough alloys with oils, 
soap and water or an emulsion of 
the two, the last being probably 
the best as well as the cheapest 
lubricant for the purpose. 

It is sometimes necessary to drill 
metal which is very hard—chilled 
iron or hardened steel, for instance 
—and this necessitates a very 
different temper in the tool, as well 
as a change in its shape and manipu- 
lation. The drill must always be 
many degrees harder than the 
metal it is intended tocut. For 
example, a saw blade is of the tem- 


d}| per represented by a greenish blue 


color, and is soft enough to file. 
An ordinary drill, at the purple 


temper, or even brown, is obviously 
much harder, and yet it will not 
drill the saw blade—at least not 
freely, though it may be possible to 
worry it through by main force and 
repeated grindings. Thevery hard- 
est temper at which the drill will 
have the strength required to en- 
able it to resist breakage will not 
enable it to drill freely a spring or 
saw temper, and the greatest care 
is necessary in using it for such 
work. : 

But it is not usual that the emerg- 
ency arises in which even full hard 
steel must be drilled, and although 
it is a wearisome operation, requir- 
ing patience and persistence, it can 
be accomplished. For instance, safe 
makers built their burglar-proof 
safes and bank vaults of the quality 
of steel capable of the highest degree 
of hardness, for the very purpose of 
rendering them proof against the 
burglar’s drill. Yet it is not an 
unfrequent occurrence for such a 
safe or vault to be burglarized by 
expert cracksmen, whose method of 
operation is almost invariably to 
drill a hole in such a position near 
the lock as to enable them to reach 
and throw the bolt work. Also, 
sometimes, the banker misses his 
combination, or something happens 
to the time lock. Then it becomes 
necessary for the safe maker to force 
an entrance, and as bank locks can- 
not be picked, he must resort to the 
burglar’s method of drilling. The 
question is, then, how can the drill 
cut metal as hard or harder than 
itself? Obviously it cannot, and in 
order to secure the necessary hard- 
ness to enable it to cut, and at the 
same time sufficient strength to 
resist the heavy pressure required, 
some special method of hardening 
must be employed. Most men in 
this line of business have their own 
process and keep it a very closely 
guarded secret. 

The essential features of the man- 
ipulation of a drill for such work 
are a very slow speed of revolution, 
perfectly rigid machine—be it lathe 
or drill press, or ratchet for hand 
drilling—and a powerful feed device, 
which is capable of forcing the drill 
into the the hardened metal suffi- 
ciently to compel it to cut. It 
must be remembered that if the drill 
makes but a single revolution with 
insufficient feed pressure it will be- 
come dulled beyond the possibility 
of cutting until itis reground. The 
reasén of this is very simpie; the 
great hardness of the metal enables 
it to resist a very heavy pressure 
before giving way to the penetrat- 
ing power of the drill, and any 
degree short of such pressure, no 
matter how little, will cause the 
edge of drill, whose actual surface 
of contact is so very small, to drive 
around the entire surface upon 
which it is seated, which is propor- 
tionately very great, and the edge 
is dulled by mere abrasion, similar 
to that produced by a soft metal 
saw cutting hardened steel. Drills 
for this duty should always be of 
the forged pattern, of the very best 
quality of steel attainable, and 
forged and hardened iu the most 
careful manner. They should always 
be filed into shape before hardening, 
so as to make it necessary to do 
only so much grinding after as will 
give keen cutting edges. Hard 
steel may be turned and planed by 
following the same general rules as 
to form of cutting edges of the tool, 
slow motion, proper stiffness of the 


machine, and power of feed. The 
same hardening process also 
may be used. The chilled rolls 
used for plate and sheet mills and 
for calenders are turned in a lathe 
particularly adapted to the purpose, 
in which the tool is simply laid 
against a shoulder on the rest with- 
out any holding device whatever. 
Continuous feeds are not used, but 
instead the tool rest is forced along, 
about 4 inches at a time (for each 
revolution), by means of a rack or 
ratchet and a long bar. 

In cutting hard metal we have an 
exceptional set of conditions to deal 
with, whether the operation be 
turning, planing or drilling, and 
consequently an exception must be 
made to the general rule mentioned 
in reference to working with ordi- 
narily soft material—i. e., that 
properly made tools du not require 
forcing in order to cut freely. If 
great force is not used on very 
hard metal there will be no cutting, 
and an inexperienced hand on this 
class of work will invariably fail to 
accomplish it, and will lay the blame 
on the want of sufficient hardness 
in the tool, when the fault lies en- 
tirely in his method of using it.— 
[Iron Age. 

— 
Getting It Down Fine in Screw Manufacture. 

An instance of remarkably fine 
mechanical work is that described 
by Prof. Rowland, the distin- 
guished microscopist, Says an ex- 
change, who has now succeeded in 
manufacturing a screw for his di- 
viding engine which is said to be 
more nearly perfect than any other 
of the kind ever produced. It is 
made of the best steel, is 14” in 
diameter, 17” long, and with 
20 threads per inch; was first cut in 
» lathe in the ordinary manner, 
then ground by using a nut equal 
to it in length, which-was placed on 
it with washed emery, and _ the 
screw revolved under a bath of 
water and oil maintained at a con- 
stant temperature. The grinding 
required about three weeks. It is 
to be used mainly in ruling gratings 
for spectroscopes, and it is thought 
will be capable of ruling a million 
of lines to an inch. In the head at- 
tached to the screw there are a 
thousand notches, so that the move- 
ment of a notch advances the thread 
1-20,000 of an inch. It may bere- 
marked that M. Behrens has lately 
stated to the Amsterdam Academy 
of Sciences that, under high powers 
of the microscope, the network in 
hardened steel may be made visible 
on polished slices without etching 
or annealing—the dark, sinuous 
lines answering to the bright ones 
shown by Sorby on etched slices, 
and it is proved that hardened steel 
contains hard granules bound up in 
a matrix of soft iron. 

—_————_—_<$—_ 

CLEVELAND and Hardwick have 
issued a new catalogue of their en- 
gines and boilers. It contains il- 
lustrations and descriptions of their 
line of stationary, slide valve en- 
gines from 20 to 125 H. P., both 
center and side crank, their double 
engine with links, tumbling shaft, 
reversing bar, etc., attached, port- 
able engines with and _ without 


wheels, vertical and _ horizontal 
boilers, portable boilers, boiler 
settings, furnaces, etc. The firm 


of Cleveland and Hardwick is loca- 
ted at Erie, Pa., ani is one of the 
large concerns of that celebrated 
manufacturing city. 
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THEY DEMAND THAT CONGRESS RE- 
STRICT IMMIGRATION. 

The press of the country have 
turned their attention to the sub- 
ject of immigration, of late, with 
an energy that is gratifying, and 
the unanimity of opinion is signifi- 
cant. All agree that the legislation 
most necessary is on this question, 
and all urge Congress to pass a law 
directly it convenes, dealing with 
immigration in the proper way. 
Just what should be done the editors 
are not decided. Some think that 
it should be suspended altogether. 
Senator Chandler, of New Hamp- 
shire, is strongly of that opinion, 
and not a few of the newspapers 
cencur with him. We think that 
suspension is exactly the right 
course. It sounds radical to some 
and might be considered a hard- 
ship. But with a few just and 
humane exceptions, there would be 
no harsh features in it. Families 
should not be separated. A man 
already here should be permitted 
to bring his immediate family, pro- 
vided he is able to show that he 
can support them. But relation- 
ship should be proven beyond a 

doubt. 

But if we cannot shut them out 
alltogetner, let us insist that they 
be sifted very finely, and those not 
eligable kept out. No hastily de- 
vised, ill-considered measure will 
accomplish this. The steamship 
companies and the classes here who 
favor wide-open gates, will intrigue 
to evade the law and assist the 
refuse to get entrance. They are 
very cunning. The law should be 
so perfectly framed that no such 
loopholes can be found and that no 
construction contrary to its spirit 


can be placed upon any of its’ 


clauses by corrupt or _ hostile 
official. Some believe that a per 


If suspension cannot be had we 
believe that consular inspection is 
preferable. In the first place, the 
Slavs and Italians should be near- 
ly shut out altogether. None 
should be given a passport who 
can not show that he is a skilled 
workman and has earned the best 
wages generally paid for skilled 
work. These classes are content- 
ed with their condition and will 
not want to emigrate. Towards 
all countries, a good physical and 
moral test should be enforced. 
The applicant should be required 
to prove that he is not a pauper 
nor on the verge of pauperism, that 
he has never been convicted of a 
crime or misdemeanor, that he is 
sound mentally and physically and 
has some trade or regular occupa- 
tion. When not entirely satisfied 
with the evidence, a deposit suffici- 
ent to return him to his native 
country in case he proves, after 
coming here, to have been mis- 
represented, should be required 
béfore issuing a passport. There 
should be an inspection at every 
port of entry if this country, and 
no one not holding a consular pass- 
port permitted to land. The Can- 
adian and Mexican borders should 
be thoroughly watched to prevent 
the inelligible from slipping in 
unawares. 

It is amazing that America has 
permitted herself to be imposed 
upon so long. It has been proved 
over and over again that many 
countries, notably Great Britain, 
have regularly organized bureaus 
for transporting chronic criminals, 
paupers and those dependent upon 


charity, whether from disease or |. 


poverty, to the United States. 
This is an outrage, which if com- 
mited in certain other ways, would 
have caused the roll of the drum to 
sound from one ocean to the other, 
and brought on war at once. It is 
time to stop all this. . We vught 
not to be the cesspool for the rub- 
bish humanity of the world. We 
have stood it long enough. Besides, 
there are so many cheap foreigners 
on our shores that our citizens of 
foreign and native birth who expect 
always to stay here can scarcely 
live on the reduced wages this 
competition has compelled them to 
work for. We have more than we 
want of labor. Let us look out for 
that already here. 

We are much pleased to see ‘the 
campaign go forward. Let every 
newspaper demand effective and 
immediate action by Congress, so 
that our ports shall be closed be- 
fore next spring opens and thus 
prevent the awful Asiatic plague 
from coming to our shores—as it 
most certainly will next year if 
immigrants are permitted to pour 


That the old system of ap- 
prenticeship, except in remote 
country places, is gone never to re- 
turn, is obvious. It had its uses 
and made some of the most skilled 
mechanics the world has ever seen, 
some with combinations of ingenuity 
and wide zone of practice that the 
world will probably never again see 
after this generation. It had also 
its abuses, and gradually became 
out of line with the advancement of 
civilization. Other features of our 
saciety, in its modern development, 
militated against the system, until 
it is now practically superseded. It 
has been some years since enforced 
service has been recognized in this 
country. If a boy remained till his 
trade was learned, it was not be- 
cause of any hold his employer had 
on him by virtue of his apprentice- 
ship contract. He felt at liberty to 
go to another shop to finish his 
trade. 

Many regret the decay of the ap- 
prenticeship system. Its destruc- 
tion is largely due to un-American 
ideas. The immigrants who have 
arrived within the last dozen years 
and taken up trades have developed 
a hostility to apprentices, believing 
that by preventing employers from 
educating mechanics they would 
enhance the value of their own 
services and reduce the supply of 
labor. They have practically given 
the apprentice system its death 
blow, but in its place is coming up 
an institution beyond their control’ 
that will be a much more potent 
factor in making mechanics than 
the apprentice system. That is, 
the trade school. There are differ- 
ent views published concerning the 
utility and merit of the trade school 
as a means Of making good, prac- 
tical mechanics. With all respect 
to those who hold a _ contrary 
Opinion, we believe that they are 
doing a good and thorough work, 
and that they will in a very few 
years not only supplant the ap- 
prentice custom, but do the work 
of making good mechanics in a 
thorough, satisfactory manner. 

One special advantage will accrue 
to the mechanical trades from this 
kind of a feeder. Those coming 
into the trades will he better in- 
formed. While in the trade school 
learning the skill of a line of me- 
chanical work is the principal ob- 
ject, the general education of the 
pupil is not neglected, and every 
one coming out of a properly con- 
ducted trade school will have a de- 
gree of intelligence above the 
average of the present. 


OPEN IT SUNDAYS AND EVENINGS. 
There has been considerable dis- 
cussion of the question whether the 
World’s Fair should be open Sun- 


We were inclined to that opinion 
ourselves. But on mature reflec- 
tion considerations enter into the 
question which one is not likely to 
appreciate at thefirst glance. The 
crowd will be an unprecedented one 
in size, and if the chief attraction 
is closed, the drinking and other 
worse resorts will receive a patron- 
age that would not otherwise be 
had, and from a class that might 
not frequent them except for the 
absence of some other place to go. 
From a moral standpoint, the open- 
ing of the World’s Fair on Sunday 
is desirable. 8 

Another reason. Those who go 
will be present in Chicago princi- 
pally for the purpose of witnessing 
the great display. They will be 
taxed heavily for maintenance while 
there, and the sooner they have 
seen what they wished to the sooner 
they can depart. 

Many objected to Sunday opening 
because they thought the first day 
of the week would be the same as 
the following six—that everything 
would move on as usuai. This they 
considered too great a desecration 
of the Sabbath to be permitted. ' 
But such an impression is entirely 
wrong. It is proposed to open the 
grounds and buildings, but to keep 
every kind of business and the 
movements incidental to the week 
days at a standstill. Religious 
services will be held there, and no 
more desecration of the sacred day 
will result from its being thus 
opened than from attendanee at 
church. In the interests of the 
prevention of immorality we strong- 
ly urge Congress to enact the legis- 
lation permitting the Great Expo- 
sition to be opened on Sunday. 

There has been a movement also 
to secure evening opening. The 
electrical industries can make no 
showing at all without it. They 
will provide a display well worth 
traveling around the world to see if 
they can be given darkness to aid 
the exhibit and render it attractive. 
Evening opening is necessary, and 
the denial of this request of the 
electrical people and public is not 
to be thought of. 

Let the great fair be open from 
7 in the morning to 10 at night, 
every day of the week. 

ee 


THE depression in trade predicted 
by pessimists has not arrived. 
Why an administration of Americans 
should legislate against the best 
interests of all, as any action check- 
ing the construction of manufac- 
tories to any appreciable extent 
would be, we are not able to under- 
stand. We do not believe that 
legislation hostile to the best inter- 
ests.of the country need be looked 
for. 
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Readers are invited to use this department. 
Al) questions on mechanical and scientific sub- 
jects of a practical nature and of general interest 


will receive attention. The writer must give his 
name in full, but nothing that may identify him 
will be published with a aneen if he requests 
his name withheld. It will give the editor pleas- 
ure to assist, through this column, all readers, if 
possible, and he cordially solicits practical 
queri J 5 

(470.) J. S. De Graw Milling 
Co., ~—, write: ‘Please give me 
some general information on the 
height of chimneys for different ca- 
pacity of boilers, also on the shape 
of flue inside. We want to erect a 
stack for a boiler, the capacity of 
which we do not now know. It will 
be from 75 to 150 horse power. 
We may have two plants and two 
stacks, and if so the boiler capacity 
in each will be half what it would 
be if only one is erected. You 
might, therefore, give me data on 
the proper height of chimney for 
50, 60, 80, 100, 125 and 150 horse 
power boilers; also how to build the 
flue if we want it square, and how 
if round, to get the same draft.” 
A.—For no boiler should the chim- 
ney be less than 50 feet high. With 
a 50 H. P. boiler, a chimney 50 feet 
high should have a flue area of 450 
square inches; one 60 feet high, 
433.5 inches; one 70 feet high, 417 
inches; one 80 feet high, 400.5 
inches. For a 60 H. P. boiler, a 
chimney 50 feet high, 540 square 
inches; 60 feet high, 520.2 square 
inches; 70 feet high, 500.4 square 
inches; 80 feet high, 480 square 
inches and 90 feet high 460.8 
square inches. For an 80 H. P. 
boiler, chimney 50 feet, 720; 60 
feet, 693.6; 70 feet, 667.2; 80 feet, 
640.8; 90 feet, 614.4; 100 feet, 588. 
For 100 H. P. boiler, chimney 50 
feet, 900; 60 feet, 867; 70 feet, 834; 
80 feef, 801; 90 feet, 768; 100 feet, 
735; 120 feet, 669; 130 feet, 636. 
For 125 H. P. boiler, chimney 
should not be less than 70 feet high. 
This should be 1042.25; 80 feet, 
1001.25; 90 feet, 960; 100 feet, 918; 
120 feet, 836.25; 130 feet, 795. 
For a 150 H. P. boiler, chimney 80 
feet, 1201.5; 90 feet, 1152; 100 feet, 
1102.5; 120 feet, 1003.5; 130 feet, 
954; 140 feet, 904.5; 150 feet, 855. 
It makes no difference whether the 
flue is square or round, if it has the 
proper area. You know how to 
find the dimensions of one side of a 
Square chimney—simply by ascer- 
taining the square root of the right 
area of your chimney. To find the 
proper diameter of your chimney, 
knowing the area in inches, divide 
area by .7854 and the square root 
of the result will be the diameter in 
inches, There is some difference 
of opinion between mechanical en- 
gineers in regard to the proper 
size and height of chimneys, but in 
practice there is but little differ- 
ence between them. A good en- 
gineering work is what you want. 
All such information is contained 
in them. 


(471.) M. B., writes: <I have 
built a.small dynamo with the two 
outside magnets of the usual shape, 
almost encircling the armature; but 
both north pole. Then on the 
main shaft and inside the armature, 
which is hollow, are a series of 
small magnets built in a circle. 
These are something like the mag- 
nets on an alternating machine; 
but the poles are out and are all 


south. They are insulated from 
the shaft; but are keyed fast to it, 
and are excited by the same cur- 
rent as the large outside ones, 
through a wire running inside the 
shaft. The armature can be wound 
in any practical form so it complies 
with the other requirements, and is 
to run loose on theshaft. All little 
difficulties, such as oiling, etc., have 
been overcome by a special design- 
ing of the parts. My object in 
building a machine in this way was 
to bring the coils nearer the mag- 
nets, and to have them under their 
influence all the time. The machine 
I have built is too small to judge of 
its efficiency; so would like your 
opinion on it. Has a machine of 
this type ever been built or tried? 
A.—The advantages of a construc- 
tion of this kind are somewhat diffi- 
cult to see. - A bridging over of the 
air spaces between the poles of the 
two outer magnets might be at- 
tained, but the advantages are re- 
mote and undoubtedly the details of 
construction would be unduly com- 
plicated, the commutation would 
likewise be troublesome unless the 
coils of the armature and the in- 
ternal magnets bore a direct rela- 
tion te each other in number. We 
know of no similar construction. 


(472.) R. P., Waukegon, IIl., 
asks: ‘‘Can you tell me how I can 
remove ink from paper without 
scratching the surface? I have 
some drawings which I wish to alter, 
and would like to know how to do 
it without injury to the drawing.” 
A.—We have lately seen a prepara- 
tion that took off the ink very satis- 
factorily. It consists of a pencil, 
which is moistened and rubbed over 
the ink, after which chloride of 
lime is applied. The name of the 
concern making it, is the Monroe 
Ink Eraser Co., La Crosse, Wis. 


(473.) Chas. R. Fox, Jefferson, 
O., writes: ‘‘I desire to ask a few 
questions. They may not be of 
general interest, but they are very 
important tome. 1. Idesire to 
learn the machinist’s trade, and 
want to inquire what kind of ashop 
is best tolearn the tradein. Ihave 
a high school education and want 
to learn the whole trade and want 
to know what kind of shop is best. 
About how long will it take for a 
hard working man to learn the 
trade? 2. Does the valve of a 
safety valve open each way?” 
A.—l. If you wish toconfine your 
apprenticeship to one shop, we 
would advise you to enter a good con- 
struction shop where first class 
machinery is built. An engine shop 
would be about the right one. 
There you will be obliged to learn 
the principles and the reason for 
doing every operation. There are 
no secrets. But if youcan, it would 
be some advantage to get a year in 
a first class country machine shop, 
where repair work and construction 
is done. 
well to enter such a shop as men- 
tioned above. The time usually 
required of an apprentice at the 
machinist’s trade, is three years. 


That is certainly long enough for a 


bright young man to learn it thor- 
oughly, if he has any advantages. 
2. ‘The valve can open but one 
way. 

ty" Readers are cordially invited 
to send us any questions, comment, 
information, ideas or corrections 
that suggest themselves while read- 
ing thé ‘‘Questions and Answers.” 


From there you would do. 


The time to do it is when it is in 
mind. If one puts it off he is very 
likely never to get at it. Now is 
the best time. All communications 
are appreciated. —[Ed. 
el 
ACTON’S PRESSURE REGULATORS. 


The figures shows a well known 
pressure regulating valve now in 
general use in many of the largest 
concerns on the continent, where 
close regulation of pressure is taken 
into consideration. 

This regulator will automatically 
control the pressure at any point, 
regardless of. the initial pressure, 
and cannot jump, owing to the reg- 





ulator valve, which causes a slow 
displacement of the water from one 
chamber into the other, thus caus- 
ing the most perfect motion which 
pressure valves have been brought 
to. Noiseless motion when 
working is one of itsmerits. There 
are no stuffing boxes to leak. It 
has two flexible diaphragms, and 
should one give out, there is no 
necessity to stop the working of 
the valve to have it replaced, for 
the valve can be worked on the 
other, but will not work on the same 
steady, uniform motion as it would 
on two. Should both give out, the 
chain is hooked up and the piston 
valve closed. In many instances 
this valve has replaced those of 
other manufacture. The wiredraw- 
ing of steam, whistling and jump- 


ing cannot, it is claimed, take place. 


for the above reason. Stead 
motion saves the coal pile, whic 
this has done in some, to the amount 





BACK PRESSURE OR RELIEF VALVE. 


of $3,000 in twelve months. Some 
concerns have 20 of these in use 
and buy no other. Mr. Acton 
guarantees perfect regulation. He 
sends them on trial to responsible 
parties. 

One style is designed to control 
high pressure, such as that of steam 
pumps of hydraulic elevators, fire 
pumps, water works, electric light 
engines, or where there is more 
pressure than is required. In con- 
necting with hydraulic pumps the 
pipe at the top must be connected 
with the discharge side of the water 
cylinder to control the steam pres- 


‘mills. 


sure; the regulating valve on top 
and the combination on the spring 
will stop the jump usually known. 
In passenger elevators this is in- 
dispensable. The back pressure or 
relief valve is also illustrated. 

The following letter from an en- 
gineer having one in operation will, 
in this connection, be interesting: 

New York, Nov. 22, 1892. 
Mr. JOHN ACTON, 
191-193 Worth St, N. Y. 

Dear Sir:—In answer to your 
letter- of recent date, as to the 


workings of your steam _ appli- 
ance put into the Mahoney 
building, will say that the 


regulator operates on scarcely any 
perceptible variation. Your back 
pressure valve is on the true 
principle, where something noise- 
less and positive is desired, as in 
my case, where a 300 horse power 
Corliss exhaust direct into it. I 
believe the piston type will wear 
for many years, while the disc 
type wears and becomes. oval and 
causes continual annoyance. This 
is something which in my opinion 
as stationary engineer for 17 years, 
is now indispensable. 
Yours truly, 
Wm. House, 
Deputy No. 1, N. A.S. E. 

Engineer for Wyncook and Hal- 
lenba. 

The western agents for this device 
ure the Chicago Engineer's Supply 
Co., 108 E. Lake St., Chicago, Ill. 

—_-—__—4—_e—___---—. 
The Cook Water Tube Boller. 

The Aultman and Taylor Ma- 
chinery Co., of Mansfield, O., 
have installed a number of 
the new Cook water tube boilers 
since they began the manufacture 
of that boiler a few months ago. 
The Union Rolling . Mill Co., of 
Cleveland, was one of the first to 
order, and the boiler is doing 
splendid work there. All the 
buyers of these boilers report great 
economy and are entirely satisfied. 

This boiler was invented by H. 
F. Cook, an engineer and boiler in- 
spector of large experience, and is 
designed for the utilization of 
waste heat from furnaces and rolling 
The circulation is perfect, 
and no inscrustation to any appre- 
ciable extent has been formed in 
those now in use. . 

Some time ago we published a 
description of this boiler, and now 
take pleasure in stating that the 
several plants equipped with them 
have worked so satisfactorily. Any 
firm using waste heat for generating 
steam would do well to write to the 
manufacturers for tests and par- 
ticulars of th®s excellent boiler. 

—_——__—_—<4—_——_—_—__—_. 

THE city contract for gas in 
Singapore, India, expires Jan. 1, 
and it is expected that the Sultan 
will adopt the electric light. The 
estimated cost of a plant is $350, - 
000. There is already a small 
Thomson-Houston plant in the city. 
Jahore is expected to have a plant 
of 60 arc lights, and the two con- 
tracts are to be let at the same 
time. 


——___.6 
AN important consolidation of 
electric companies has taken place 
in Cleveland, O. The Cleveland 
Company, the Brush Company and 
the new General Electric Company 
are in the combination, and the 
power said to be back of it and con- 
trolling it is the General Electric 
Company, of New York. 
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How He Bored the Hole. 


EDITOR SCIENTIFIC MACHINIST. 


Mr. R., who is an engineer of 
ability occasionally has to make 
trips to the interior of tropical 
countries in the interest of a Manu- 
facturing Co. On one occasion 
a spur wheel for a sugar mill had 
been sent out to replace one broken, 
and through some misunderstand- 
ing the gear had been bored out 
about one-half inch too small. 

Mr. R., who was busy with other 
machinery, detected that the hole 
was not large enough, but said 
nothing. 

Some of the peones, however, 
were soon found to be comparing 
the size of the bore of the wheel 
and the shaft on which it was in- 
tended to go, by making a mark on 
a piece of wood. 

Coming in a body to Mr. R., they 
declared the hole was too small. 
Mr. R. told them it would go on all 
right; to this however, the peones 
would not listen, declaring they 
had measured the hole and the 
shaft and showing the marks on the 
stick to prove their assertions. 

Seeing that they could not con- 
vince Mr. R., the measurements 
were renewed, thinking they might 
have made a mistake; satisfying 
themselves on this point they re- 
turned to the attack. To all their 
vociferations he calmly said he 
guessed it would be all right. Mr. 
R’s method of boring out the hole 
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was to take a piece of hard wood, 
say 3 feet long, and cut one end 
down to fit the eye in the wheel; a 
shoulder was then formed and the 
stick was cut to the diameter of the 
shaft and in length a little longer 
than the depth of the eye in the 
wheel. At the shoulder formed by 
the two. diameters a 4" square 
mortise was cut through the wood 
bar. 

The blacksmith on the estate 
forged a cutter which Mr. R. tem- 
pered and ground to cut on both 
ends. This was inserted in the 
mortise. Two grooves were cut 
in the wood bar for the chips to 
fall out. 
. The square end of the wood bar 


was then put in a vise, the bar. 


standing vertically. The wheel was 
raised and lowered upon the smaller 
diameter of the wooed bar, which 
came through the hole and served 
as a guide. Two or three of the 
peones turned the wheel around on 
the bar. The weight of the wheel 
served as a feed and the result was 
a hole that fitted the shaft. 

The boss carpenter begged for 
that cutter, as he wanted to make 
a chisel out of it, on account of its 
rare and wonderous powers in being 
able to cut iron. 

C. A. CALVERT. 





A Word of Appreciation. 


EDITOR SCIENTIFIC MACHISIST: 

I wish to thank Mr. Volney W. 
Mason for his suggestion on cooling 
hot bearings, in the Questions and 
Answers column of your last issue. 
I tried it the very day I received 
the paper and it did work very satis- 
factorily D. C. Buck. 
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BY EDWIN WOODWARD. 
When a good thing in the line of 


tools or appliances is brought to 
notice it is worth while to study its 
merits, and if useful to secure it, 
but at the same time it is not desir- 
able to be at the mercy of the tool 
maker or vender whenever a new 
piece of work seems to require a 
special tool to do it justice. 
sometimes obliged to resort to a 
makeshift the outcome of 

usually quite encouraging. 
makes the learner feel more inde- 
pendent and confident, and confi- 
dence, intelligence and zeal are the 
inevitable forerunners of ability. 
This being so, while it-is desirable 
to possess all the tools necessary 
for speedy and accurate work, the 
want of them is not infrequently a 
blessing in disguise. 
point is not to call for a special aid 
for every dilemma.. Grasp the gen- 
eral detail and make yourself the 
master of it. The handy man 
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| the point is left to the choice of the 


workman, but the cutting edges 
should be ground straight and this 
is accomplished by holding the tool 
transversely to the stone in grind- 
ing, as figure 21 indicates. This 
position makes the tool below the 
edge concave and thus facilitates 
the use of the oil stone in sharpen- 
ing. In the figure the stone is 
turning with the top side from the 
operator. Many people choose the 
opposite side, undoubtedly for rea- 
sons of their own—the only valid 
reason supporting the practice be- 
ing the fact that no wire edge is 
formed in grinding with the stone 
running this way. Many reasons 
forbid it. If the stone is large and 
run by power, to grind with the 
stone running to the operator is 
dangerous. The momentum stored 
up in the rapidly moving mass is 
not readily checked, and if the tool 
gouge or gets caught it will come 
down with vicious force against the 
rest, and the workman is fortunate, 
indeed, if he gets off with a blister 
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knows how to use a good tool, but’ 
can make any one serve in the ab- 


sence of a better. 

For metal turning upon the hand 
rest beside the tools 14 and 16, for 
plain external turning figures 18, 
19, 20 and 21 are needed. The 
square graver—figure 18—is made 
of suitable stock and the cutting 
edges made by grinding at an angle 
of about 40°, its extreme point be- 
ing one of the corners of the tool. 
It will be observed that either edge, 
A or B, when turned up will be a 
cutting edge, and is equally avail- 
able as a right or left hand tool. 
By the terms “right” or ‘‘left’’ is 
meant that to whichever hand the 
cutting edge faces the tool—left 
hand tool cutting to the left—right 
hand to the right. <A similar tool, 
figure 19, is made of triangular 
steel and is especially useful in 
sharp corners—its shape giving 
plenty of clearance, often needed 
and frequently wanting in the 
Square graver. The point tool, 
figure 20, is made of both triangu- 
lar and square steel. The angle of 





or bruise in place of a finger cut off 
ora broken hand or head. That 
the other is the correct side is gen- 
erally conceded. While it has many 
advantages it has no serious de- 
fects. The tool cannot gouge, and 
if it should cling to the stone, as it 
sometimes does, it will not grind 
the edge off, as does the other. A 
much more accurate bevel may be 
so ground. By placing the heel of 
the tool first in contact with the 
stone, then by raising the outer 
end up till the angle fits the face, 
‘its presence may be readily de- 
tected with no risk of injuring the 
edge. In using anemery wheel the 
positions should be reversed and 
the wheel run to grind. The high 
speed of this grinder renders goug- 
ing almost an impossibility. Then, 
too, if the point of the tool is held 
from you the danger of burning the 
tool is very great. It not only be- 
comes hot from parting with its 
own metal, but every spark from 
another portion passing under helps 
to augment it, and the sparks ren- 
der it impossible to see with cer- 
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tainty the edge. It is well tohave 
a tank attached to the frame of the 
grinder in which to dip the tool to 
prevent overheating. Figure 22 is 
a tool that is used in making grooves 
or in cutting off. It is used prin- 
cipally on metals and should have 
clearance on the side as well as in 
front, but to a limited degree all 
round. It is not suited to soft 
woods, and for soft metals there 
should not be any top rake, as in- 
dicated by the curve in the top of 
the tool. Rake as understood in 
lathe cutting tools is that departure 
from a straight line with the body 
of the tool given by the angle of its 
cutting edge, and is termed ‘‘posi- 
tive” and ‘‘negative,’’ rake, respect- 
ively, as the angle inclines above or 
below, and is illustrated by figures 
23 and 24, in which A is a positive 
rake and B a negative rake. But 
in speaking of the rake of a tool 
without any designation, positive 
is always understood, while for the 
opposite ‘‘negative rake” is always 
stated. For brass andsimilarcom- 
positions a tool with negative rake 
is used—with this there is no ten- 
dency to gouge. In hand turning 
tools but a limited amount of rake 
can be given, as the usual curve 
and sweep of the tool throws the 
point too far from the fulcrum, and 
the sharp point takes a deeper hold 
in the metal than there is ability to 
control, and consequently hand 
turning tools are usually designed 
more on the principle of scrapers. 
Such tools as are given much rake 
are mostly provided with a heel to 
project over the rest and receive 
the thrust, and longer handles are 
provided to serveas levers to retain 
a mastery of them in case they 
should—as they usually do—try to 
get away. They are a difficult tool 
to use and not at all satisfactory to 
the beginner, but an adept can 
with them remove metal surprising- 
ly rapid. 

The tools so far shown have the 
importapt advantage of being used 
with equal facility either to the 
right or left, as all work has been 
outside, but for inside work tools to 
suit are necessary. In boring out 
a pulley or trueing up any hole 
in work fastened to the face plate 
a tool similar to figure 25 is used. 
It is made the same as the round 
nosed tool, having a great deal of 
clearance at the point. About 3’ 
of the point is bent at right angles 
to the left, and is called the left 
hand inside tool. Another tool, the 
exact counterpart of the first, with 
the point turned to the right, is 
the right hand inside tool—figure 
26. The point should not extend 
out much to the side, as it is diffi- 
cult to keep from turning in the 
grasp. In former times turning 
lathes seldom had a carriage—by 
which name the sliding portion of 
the modern lathe, to which the 
turning tools are secured, is desig- 
nated, and the difficulty of turning 
straight. and facing up true was 
correspondingly great. Toobviate 
this in a measure some happy 
genius devised what is termed the 
slide rest. It consists essentially 
of two parts, one mounted upon the 
other at right angles, Each part 
is provided with a slide and by 
turning a screw handle in either 
motion parallel to or across the 
lathe bed is obtained. Upon the 
upper or cross slide is the tool 
post—the turning tools are screwed 
fast in this—and the whole attach- 
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t is secured to the lathe bed by 
s;ame screw or lever that fastens 
hand rest. This requires an 
zether different set of tools, and 
vood turning one of the most 
tive is figure 27. Tools for the 
‘rest are made of rectangular 
‘steel, the width of which is 
e its thickness. This tool is 
y made by hammering down 
the edge of the anvil, as in 
e 28, a short length of the 
, to half its width; then, by al- 
ately hammering side and edge, 
nickness is reduced and width 
tained, till the blade is of suf- 
it length and thinness to bend 
the horn of the anvil to its 
imate shape. If due care has 
exercised in forging, every 
on of the circle will have suf- 
it clearance. If, upon bending, 
is found not to be the case, it 
be corrected by slipping the 
heated, upon the horn of the 
l, edge first, and drawing it out 
ner with the hammer. 
—_—___.¢_——_—_—_———- 
LELATION OF A FOREMAN TO HIS MEN. 


ie relation a foreman should 
to his men is a subject full of 
rest to all who are placed in 
ge of others as well as those 
ating under them. The im- 
sion prevails that a foreman’s 
es consist largely in the execu- 
of his plans, carrying out the 
's of his managers and filling a 
of autocratic position above 

e placed in his charge, main- 
a gulf between them across 

th none shall venture by becom- 
too intimate, and keep his men 
mnstant fear of the awful con- 
ences of breaking down the 
ier that exist between them. 
', the subject properly consid- 
, is adeep one, and one that 
Id not be lightly glanced over 
passed -by with a comment 
The fact that a scarcity ex- 

of good foremen and the lack of 
petent men qualified to fill fore- 
8 positions is shown by the ad- 
isements in the papers and the 
Tal complaining heard on all 
i; the demand is for men of in- 
gence, character and reputation 
ability, who are honest and 
r. The character of a foreman 
is thoroughly qualified and 

can be designated by the word 
x" may be divided into many 
livisions. He must possess in 
relations to-his men, and em- 
ers also, a composite character, 
ble of surmounting the varied 
ulties ever coming up in the 
routine of work. His educa- 
and experience should enable 
to grasp the character and 
? of the business in his charge, 
ould be able to concentrate all 
hought on the work in hand 
ook after the details with care, 
and certainty; he should be 

taking in the extreme and 
such a degree of affection for 
‘ork as will inspire him to look 
every minor consideration; he 

_have patience, have a quiet 
determined manner in giving 
Instructions, and above all 
“8, possess the faculty of cul- 
ing the confidence and esteem 
}men, ason this alone may, 
‘ps, rest his entire ability to 
ed. He should at all times en- 
ge new and original ideas 
ig his men, as there is no one 
s the average man is as jealous 
his idea, and when suggested 


to the foreman and then carelessly 
cast aside by him, it is sure 
to lead to diminished respect for 
rules of shop management and a 
lessening of that interest every man 
must have in his work if he is to 
succeed. It should be the policy of 
a foreman to encourage originality 
on the part of his workmen, as it 
leads to thought and study, and if 
he finds it advisable to reject their 
suggestions, let him doso pleasant- 
ly. He should allow any approach 
towards personal familiarity with 
his men in shop hours and while he 
must maintain a measure of dig- 
nity, it must not be too marked. 
How many of us have keenly felt 
the cutting manner of the proud 
and disdainful foreman who ‘‘knew 
it all?” who cared nothing for 
other’s ideas and never used them, 
being satisfied with his own su- 
perior knowledge, and gave no 
thanks for any suggestions, and 
how many of us have done work re- 
pugnant to our mechanical sense, 
yet compelled by a ‘‘know it all” 
foreman, who was so puffed with his 
own conceit as to forget that a 
workman will often see a ‘‘short 
cut” which a busy foreman will 
overlook. No foreman is obliged 
to use any other than gentlemanly 
and reasonable means to arrive at 
the maximum productiveness of his 
men, and nothing is gained by the 
use of coercion, force and profanity 
to grind work out of his men. It 
is not necessary, it is a slur and a 
satire on the intelligence of our 
American mechanics todo so. The 
solution of the problem of how to 
succeed is more apt to be found in 
kind, proper treatment of each 
‘man, contentment in his place and 
a knowledge that the foreman re- 
lies on his manliness, honor and 
ambition to promote the best -inter- 
ests of his employers and has a due 
regard for short-comings, will go a 
long way towards adding to any 
man’s productiveness. 

Few foremen are found who are 
sufficiently explicit in giving ex- 
planations in a full and painstaking 
manner; too many say once what 
they want and leave much (not 
told) to be guessed at by the judg- 
ment and ingenuity of the work- 
man, who, perhaps, but partially 
understands the work in hand; the 
painstaker will tell and _ tell 
again, if necessary, andhis man, if 
not sufficiently sure, will not be 
afraid to ask questions. No fore- 
man should have his favorite to 
whom all the best work goes; the 
bane of his life will be that favorite, 
who will engender malice, hatred 
and create disturbance by his ac- 
tions, his independence in the shop 
and his assumption of authority at 
all times; all men should be treated 
alike if the best results can be ex- 
pected. 

Then there is the apprentice. 
This youthful operator should have 
his mind so molded by constant 
attention through his foreman as to 
become ultimately a capable and 
pushing mechanic, and the policy 
of every foreman ought to be to in- 
culcate good ideas of the craft into 
their minds by patience, explana- 
tion and example, to enable them to 
become useful members of the trade, 
and by example, to instill into their 
minds the necessity of certain 
things, that they may become suc- 
cessful mechanics. Managers pur- 
suing the plan of keeping their 
apprentices up to the standard, and 


when their apprenticeship .is over, 
to hold them as mechanics and work- 
men, soon gather around them 
capable men, well acquainted with 
the peculiarities of the place and 
work, and trusty workmen who will 
carry to success any and all pro- 
jects entered upon by the managers 
and entrusted to them for execu- 
tion. But the foreman whose short 
ways, cutting speech and general 
carelessness of the outcome of the 
apprentice, as shown by his indiffer- 
ence to them, is going to prove 
himself a poor man for the position, 
in the long run. The cordiality, 
frankness and congeniality of a fore- 
man has much to do with his suc- 
cess and his personality, magnetism 
and attachment to his men, will aid 
in securing the co-operation of the 
most stubborn employees. Noman 
will hinder a foreman whose aim is 
to forward the work by systematic- 
ally planning, managing and collect- 
ing the fag ends of a piece of work, 
that the workmen may intelligently 
understand what is wanted of him 
and who, when approaching a work- 
man, knows just what to do to gam 
his co-operation pleasantly, cheer- 
fully and completely. The require- 
ments of a foreman toproper! yhandle 
the wide range of characters found 
scattered through an establishment 
and carry the work forward in a 
way to keep everybody good 
humoredly up to his fullest pitch 
and at the same time secure a pro- 
fit to his employers are trying, and 
the required stock of ability is hard 
to find, but there are, without 
doubt, plenty of men capable to 
hold responsible positions and who 
need the chance only. Every man 
who rises comes from the ranks, 
and every foreman was once a jour- 
neyman and once an apprentice. 
Too much respect for all these 
things cannot be given, and the 
establisment of a perfect unity, co- 
operation, and mutual exchange of 
courtesies in the shop will be pro- 
ductive of the greatest good for the 
greatest number.—[The Foundry. 
—_—_—_—_~>_—__—_ 
RAILROAD MOTIVE POWER—YV. 


The gentleman here demonstrates 
and strengthens his position by an 


elaborate array of algebraic formu- 


lae, which it is unnecessary, to 
my purpose, to reproduce in this 
article., 

Continuing, he says: ‘‘In loco- 
motive furnaces the main loss is 
sustained by the immense velocity 
in gases when the engine is under 
heavy strain. <A nozzle that will 
give, under ordinary strain of the 
engine, very satisfactory results, 
will, under a heavy strain, tear out 


the fire or reduce the temperature |. 


in gases to a degree where ignition 
is impossible. This velocity may, 
to some extent, be reduced by 
giving a larger grate surface, but 
in locomotives this cannot be done 
beyond a certain limit without in- 
convenience and loss in other parts 
of the machinery. <A locomotive 
under 9,600 pounds strain—even if 
the influx were highly regulated— 
would still have a velocity in gases 
equal to 72 feet per second, or that 
of astorm. This is mainly owing 
to the small available grate surface, 
which forces the current to accept a 
high velocity to fill the vacuum 
made in a given time. 

“Partly this may be avoided by 
hollow stay bolts or tubes, but 
while this arrangement is beneficial 


for the above mentioned purpose, it 
lays us open to an evil almost as 
bad—that of receiving at times too 
much oxygen; we may avoid this 
by obstructing the current by 
means of brick arches, deflectors, 
etc., which create a recoil of the 
eurrent and increase of friction, 
which, reacting upon the grate sur- 
face, will lessen the influx of air and 
keep fhe air gases in contact for a 
longef period, thereby producing 
those’effects needed.” Now, accord- 
ing to the foregoing general sum- 
ming up, the coming ‘‘smoke con- 
sumer” must produce results which 
may be condensed into the follow- 
ing summary: 

1. The difference in pounds be- 
tween the steam exhausted and the 
air inhaled ought always to be as 2 
is to §. | 

2. ‘The bulk of the fuel on the. 
grate must always be in proportion 
to the fuel consumed per second. 

3. The grate surface ought to be 
as large as possible to prevent a 
great velocity of current. 

4. ;The exit of gases from com- 
bustidn should be retarded to gain 
time, i. e., to prolong the contact 
between the oxygen and gases un- 
der a very high temperature. 

5. Keep in mind that too much 
draft is as injurious as not enough. 

I notice that one of our oldest and 
longest trunk lines has abandoned. 
the use of the brick arch in toto. 
In conversation with an official of 
the road he informed me that, after 


‘having given the brick arch a thor- 


ough trial, his company had failed 
to note any good results from its 
use, and consequently had aban- 
doned it as a measure of economy. 
This company had humored the 
brick arch in every possible way. 
They had put it in their different 
classes of engines, tried it with dif- 
ferent kinds of fuel, put it in charge 
of their best engineers, had set it 
up, then down, out, then in, had 
tried two, four, then six bricks, had 
set it at one angle and then at an- 
other, but all to no good results. 
Nothing in it but loss. I did not 
learn how many engines were 
equipped in this manner, but it is 
safe to presume that three or four 
years’ trial of the device, in their 
different classes of engines, must 
have entailed a pretty heavy expense 
for labor and material, to say noth- 
ing about the injury to side sheets 
in the way of holes for angle irons . 

It seems very absurd to see a 
road condemning and throwing brick 
arches out of their fire boxes, and 
its next neighbor putting them in 
and lauding them in unmeasured 
terms as the ne plus ultra of fuel 
savers. 

It appears the Allen valve has 
given offense in some manner. [| 
notice that certain master mechan- 
ics are throwing it out of their steam 
chests and replacing it by the old 
style D valve. | 

This practice appears to me to be 
retrogression with a vengeance. 
Will those discarding the Allen 
valve kindly favor us with their 
reasons for doing so? I merely ask 
for information regarding its 
defects, ifithasany. But, perhaps 
it is merely a whim, and without 
any well grounded reason to sup- 
portit. It was always claimed that 
the Allen valve was a most excel- 
lent device for getting a good sup- 
ply of steam behind the piston at 
the very moment that it stood most 
in need of it, and I scarcely believe 
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that those who are now discarding 
it, can prove this claim to be uh- 
founded. I have, at times, been 
highly amused at seeing a newly in- 
stalled master mechanic fussing 
around to find something to tear 
down, that his predecessor has 
builtup. AndIhavealways noticed 
that the man who knew the least 
always tore down the most, and 
generally only to put the same things 
back again. The main valves are 
about the first things they tackle, 
and cease demolishing and chang- 
ing things only when the man on the 
foot-board makes a vigorous kick. 
They next find fault with the 
number plates as being either too 
large or too small. Then they dis- 
cover some error in the design of 
the blow-off cock. After all these 
grave errors are rectified, the boss 
painter's attention is called to the 
figures and striping on the sand- 
box, as not being in accordance with 
the latest improvements in the 
painter’s art. And again the oil 
cans are not standard according to 
his ideas, and so on for quality and 
quantity. This is no fancy sketch. 
This particular brand of master 
' mechanic existed a few years back, 
and may be in the flesh yet for all I 
know to the contrary. He also is 
considerable of a Martinet; feels his 
oats, as it were, and tries to im- 
press all those around him with a 
high sense of his importance. He 
is obsequious to his superiors and 
imperious to his subordinates. He 
knows all about a locomotive too; 
and more purticularly is he im- 
pressed with this idea if he has not 
served an apprenticeship in a 
machine shop, never built a locomo- 
tive, or helped to repair one. He 
is a good talker, dresses well, and 
possesses a superabundance of gall. 
Not many years ago he was a corn- 
field canary, but now he is a full 
fledged master mechanic. Had 
friends at court, of course. He 
never learned anything from any- 
body about an engine, had no need. 
to, as his knowledge of a locomotive 
and he were born together at the 
same time. He looks grave and 
dignified, and like Atlas of old, he 
would appear to have a mighty load 
upon his shoulders. He either ad- 
dresses a shop hand as though he 
were no better than a dog, or else, 
manifests his will by an imperial look 
and a majestic wave of the hand. 
‘Fortunately this sort of master 
mechanic is very largely in the 
minority. a D. 
el) pe 
. THE famous jubilee shot fired 
from a 22-ton gun in Queen Vic- 
toria’s jubilee year, to ascertain 
how far a shot could be carried, re- 
mained in the air 694 seconds, and 
the highest point reached in its 
flight of 12 miles was 17,000 feet. 
a a 
THE War Department is negotiat- 
ing with the Armstrong Company, 
of Elswick, England, for the 
acquisition of designs of a new 
rapid-firing gun, which is said to 
be 20 per cent. more rapid in action 
than any other gun. It is also con- 
templated to secure the right to 
manufacture these guns in the 
United States. 
———____—.§—_= 
SENATOR McMillan and son, of 
Detroit, Mich., have purchased the 
entire interests of the Mutual Gas 
Company, of that city, for 
$1,500, 000. 
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The getting of commercial results 
in the manufacture of machinery is 
after all the oriterion of success in 
the present stage of progress, and 
it is easier, comparatively, to devise 
a mechanical success than it is to 
market one and make it pay divi- 
dends, The keynote to successful 
manufacture is the making of the 
articles cheaply and well, for if they 
are not made cheaply they cannot 
be made to pay, and if they are 
not made well they cannot be 
sold steadily or have a lasting 
demand. Hence a man who is 
capable of economically duplicating 
a good device has more value to the 
producer, as well as to the con- 
sumer, than the inventorhas. The 
grand secret of manufacture is, first, 
to do it,—not to begin, not to get 
ready, byt todo it. Get the ma- 
terial in, ang get the work out. 
Do not permit a single cost or ex- 
cuse to stand in the way of this re- 
sult. The second secret is to make 
egch succeeding lot of the output 
cheaper and better than the last. 
In this connection, because every 
concern must do its business on the 
principle that each article is to be 
sold at a stated price, it follows 
that each must cost a fixed price, 
and this idea prescribes that piece- 
work shall be the sole method of 
paying for the manufacture. And 
there are no paying industries in 
this country that do not employ 
piece-workersasarule. There may 
be obscure or belated factories do- 
ing day’s-work manufacture, but 
they either do not pay their owners 
as they should, or the output costs 
the buyers more than it should. 
The third point is to push the work 
by constant unremitting enery and 
vigilance. Go to the assembling- 
room and insist on larger produc- 
tion. Listen to the complaints 
there made of lack of material from 
the other departments and of suit- 
able help. Then go to the other 
rooms and demand that they get 
out more work, and then listen to 
the complaints made of inferior 
castings or other stock and of in- 
sufficient tools and room. Listen 
to all these complaints and investi- 
gate them for facts. Supply the 
deficiences and push harder every 
day. Herein is the secret of econom- 
ical manufacture. 


* * 
* 


If a person, when. he wants a 
machine-tool, could wait six months 
for it, until he could examine all 
that ere made of the kind he desires, 
he would then be able to select the 
best, if his judgement could be 
trusted to tell what is best after so 
prolonged asiege. Now most tools 
are seiected ‘quickly, because they 
are needed at once, and what ap- 
pears to be the best is taken and 
set to work. Hence many poor 
tools are got where better ones 
should and would be taken if more 
time for investigation were had. 
There are of course establishments 
where the most suitable tools are 
selected and recommended by ex- 
perts, and afew of these deserve 
all praise for candor and fairness, 
but many of them do not push for- 
ward the best tools, but advocate 
instead those most profitable to 
them as dealers, and if a buyer falls 
into the hands of such he may suffer 
for it. There seems to be a need 
of a more perfect means by which 


buyers can be made to know the 
comparative capacities and values 
of machine tools, so that when they 
need such tools they may not be in 
any great doubt as to that which 
is nearest to their wants. 

*% * 


% 

There ‘is one thing that Blunt 
has learned well and by many ex- 
periences,—namely, that the man 
who buys for himself saves con- 
siderable money. So he usually 
did all that himself. In his absence 
lately it was not distinctly under- 
stood who should do this; so Char- 
ley Gaul permitted the commercial 
travelers to entertain him with de- 
scriptions of their marvelous wares. 
One day a particularly fine talker 
got him interested in a new oil that 
was a lubricant of great value, if one 
tenth of the claims were true. He 
ordered a barrel of it and refused 
an invitation to dinner. This in- 
vitation did not look right, so he 
called halt. 

“Say, I'll call the manager. He 
ought to know all about oils; he’s 
a college man.” 

‘All right. I can stand the col- 
lege fellows, but I despise the shop 
men.” : 

‘Mr. DeGree, this gentleman has 


a new oil for lubricating fine shop|P 


tools. It is used and recommended 
by the Universal Electric Co., the 
Mogul Engineering Co., and—Show 
him those letters, Mr. Lingey.” 
The letters were all that the most 
exacting person could desire, and 


more. DeGree had never heard of 
so good an oil as they de- 
scribed. 


‘‘We have enough oil to last until 
Mr. Blunt returns,” said DeGree, 
‘thut you may send us one gallon 
for trial, that we may be able to 
report upon it when he comes.” 

‘This oil, sir,” said Lingey with 
some impressiveness, ‘‘has passed 
the experimental stage, and we do 
not send out less than one barrel. 
If these letters do not satisfy any 
one as to what that oil can do, noth- 
ing in the world will.” 

“If we needed oil it would be 
different, but as it is, we will take 
your testimonials and report to 
Mr. Blunt on that.” 

‘‘That oil is selling today for 47 
cents. In one month it will likely 
be 60 cents.” 

‘We will not buy today.” 

‘Good morning.” 

When Blunt returned, DeGree 
showed the testimonials and told 
his chief about the oil man. 

‘‘These letters aren't worth the 
paper they're. printed on. Every 
one of them is written by a man 
who does not know oil from anti- 
mony. I don’t know what the 
machine business is coming to. 
Generally when a big company is 
formed, a favorite or a relative of 
some member is made buyer, and 
the drummer who can talk the 
smoothest sells his goods. I tell 
you, sir, if there is one place more 
than another in a large concern that 
requires an honest, shrewd, experi- 
enced, practical man to make money 
in, it is the buyer’s. There is 
Charley Gaul, now; he could sell a 
bill of goods to Daniel Dancer at 
list-price, but he is just soft enough 
to bite at the clumsiest kind of a 
bait himself. I’m glad you got 
away from that fellow.” 


* * 
+ 


Independent of the great tech- 
nical value to engineers of a know- 


ledge of geometry, this study kh 
another, and I believe the great 
value—of discipline in the necessi 
to prove and demonstrate a pro 
lem so far that there is no pla 
for doubt in the answer. T 
method of the geometer in desi 
is the only safe one, and that is 
know absolutely just what ez 
member of a machine can do, fri 
the most searching analysis of 
possible to make before that « 
ment is accepted. The practi 
man of wide experience will kn 
the behavior of many kinds of mo 
ment which he has used before, 
a certain knowledge, and he \ 
not need to demonstrate such 
accept them or to know their limi 
tion. But such as he does 1 
thoroughly know by practice 
should demonstrate before usii 
The effects of every movement m 
be found on a sheet of paper graj 
ically with the dividers, ‘and w 
the law that motion and power : 
inversely equivalent to each otl 
constantly in view, the precise 
sult of every movement may 
found very simply. The wri 
generally demonstrates a mo 
ment, however, by constructing 
from pasteboard, using comm 
ins for fulcrums and journa 
This method does not take so lo 
and no errors of numbers can cr 
in. Besides, there is satisfact 
and safety in seeing a thing m«¢ 
that can come from no other k 
of demonstration. 
* ; *% 
* 

The directions in which mallea 
metal flows under pressure or blk 
may well be made the subject of 


|tended observation by every ex 


neer. If struck on top bya | 
hammer or ram, the tendency 
not so much to be driven dee) 
into a design on a lower die as it 
to flow sidewise, unless the desi 
is so proportioned and its reces 
so distributed over the lower s 
as to demand and receive about 
much metal in one place as in : 
other, in which case there will 
no pronounced side flow. Thu 
design composed of radial or 
volute corrugations will be fil 
perfectly, while a deep annu 
pattern may fill and then be shea 
off. Ihave known a design to nea 
fill on the first blow, and on | 
second blow to be scarcely dist 
guishable in consequence of | 
metal flowing away and remov 
the first impression from its ~ 
tion within the die. In roughi 
out or forging stock to be drop} 
in a press, it should be made to b 
tom on the dies first and before | 
sides are filled if practicable; { 
otherwise the internal outline ¢ 
ners will be filled only with gr 
difficulty. If the roughed-out st 
bears on the cheeks of the dies, a 
if it does not touch the lower 1a! 
or nearly touch them, the )la 
will at once form a very refra:te 
fin and expend its force in ca 
pressing that fin between the fx 
of the dies. Where two or m 
blows are to be struck, the first ( 
should make a blank the vei'tii 
cross section of which will be p! 
portionately high and narrow 
every detail; then the last ce 
pression will fill the die perfectly 
utilizing the flow instead of opp 
ing it. This is the most effect 
treatment for either metals or 
the best effects come of dire:ti 
their peculigrities toward desi 









results rather than of forcing them 
to fit our peculiarities. 
* * 


* 

A friend told me that he had 
found brass at a certain tempera- 
ture capable of being swaged and 
bent much more advantageously 
than when cold. By a question I 
ascertained that what he called 
brass was a composition largely of 
zinc, with perhaps a trace of lead. 
By another question I found that 
he was not aware that cast zinc is 
malleable within a limited range of 
temperatures ; that it is brittle above 
as well as below that range; and 
that his temperature for bending 
his brass was well within that 
range. Now this friend had ex- 
perimented exhaustively on these 
temperatures, and found that which 
gave him the best results in bend- 
ing, but if he had thought to read 
what has been written of the traits 
of the constituents of his alloy, he 
would very likely have had no ex- 
perimenting toco. Thus wedo not 
think about what has been done, 
but go ahead and rediscover—or 
fail to discover—truths that are of 
easy access to every one. Often 
we do not recognize an old problem 
in a new guise. Oftener we do not 
think about it at all, but dive into 
it unmindful of the fact that much 
of the data of what is knowable of 
material things have been | dis- 
covered and are contained in a small 
number of books. } 

* % 


> % 

Whatever form or character the 
collars that locate a shaft or a 
spindle may take, they should em- 
brace only one and the same journal- 
box. If they do not, then when 
that shaft or spindle elongates by 
the heat of friction, these collars, 
if they are fitted between two 
journal-boxes, will bind and cut, or, 
if they embrace two boxes distant 
from each other, they will open 
when extended by heat. When 
they are on each end of the same 
journal-box, however, the shaft or 
spindle and that box will each ex- 
pand and contract about equally 
and will neither bind nor shake. 

* % 

The ability to design a drill jig 
that will work perfectly and quickly, 
or a milling fixture that can be de- 
pended on to support effectively the 
piece being operated on, is of more 
money value to a man or to any 
machine-shop today than a knowl- 
edge of the integral calculus, and 
men who are being prepared for 
mechanical engineers ought to know 
it. The indications are strong that 
this will continue to be a fact and 
be more pronounced as long as 
machine-shops are run for the prof- 


it there is in them. 


% * 


: * 

Ordinarily it is best to remove 
all the material to be cut from sur- 
faces on cast iron pieces as a first 
operation. The reason for this is 
that, when the metal is taken from 
such surfaces, the internal strains 
are partly relieved, and the piece 
will change in shape. When, there- 
fore, holes having positive relations 
to each other aud to other working 
points have not been made after the 
removal of masses or extended 
areas of metal, these holes will be 
found to have changed in their rela- 
tions to each other after such re- 
moval in almost all such cases.— 
[A. D. Pentz in Engineering Maga- 
zine. 
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NEW ELECTRIC ELEVATOR ENGINE. 








M. J. O’Donnell & Co., of Cleve- 
land, builders of elevators, have 
put on the market recently an 
electrical elevator engine, of which 
the accompanying illustration gives 
@ good view. Several of their 
elevators, with this electric propul- 
sion, are already in use, and with 
satisfactory results. The engine 
consists of a heavy cast iron bed 
plate, firmly bolted to a stone 
foundation. The motor is bolted 
to this bed plate, also the housing 
that contains the worm and gear 
and bearings for worm gear shaft. 
On the gear shaft which projects 
through casing is a sheave which is 
turned a double V groove, this pre- 
venting any slipping of the hoisting 
cables. One end of the cables is 
fastened to the counter-balance 


weight and the other to the plat- 
form toggle. The brake is operat- 
ed by acam on the shifter-sheave, 
and attached to this sheave shaft is 
a sprocket wheel which revolves the 
arm one-third of a revolution to 
make the full electric contact on 
the switch. The motor part of 
this‘elevator is designed and man- 
ufactured by the Keystone Electric 
Co. For further information, sec- 
tional view or prices, address M. J. 
O’Donnell Elevator Co., Cleveland, 
O., and if you mention this paper 
they will understand more readily 
what you refer to. : 
nt ee 


DOES IT PAY TO RE-CUT FILES? 


The following paper was read be- 
fore the American Society of Me- 
chanical Engineers, at its annual 
meeting in New York Nov. 29 to 
Dec. 2, in answer to Topical Query 
114, by H. Binsse: 

I have given attention to this 
question for a few years past, and 
Iam convinced by my experience 
that it pays well to have files re- 
cut, provided that an economical 
grade of file be bought in the be- 
ginning. Economy, to be consist- 
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ent, must commence by purchasing 
that file which yields the largest re- 
turn for the outlay, and it does pay 
to re-cut this grade of file, but it is 
a waste of money,in my experience, 
to buy cheap, common files, and 
this is the grade which does not 
stand re-cutting. 

Ican make my meaning clearer 
by relating the practical illustra- 
tion which opened my eyes to the 
difference in the efficiency of files. 
A little, flat block of tempered 
steel had been worn slightly con- 
cave and was sent to me to be filed 
flat. We had promised to finish it 
by-the following evening. The work 
was begun at 7 in the morning and 
when I came to my office my fore- 
man reported that the first file, a 
new one, had given out. A second 
file followed, and before noon my 
foreman again reported that no 
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progress had‘been made and that 


the third file- was dull. All three 
files were of the same size and cut, 
but of différent ‘well-known makes. 

At noon time a high priced file 
of a celebrated make was procured, 
and the workman began to use it at 
1 o'clock. The job was finished 
before 6, and this file was in first 
rate condition and was used for 
long afterward. : 

This experience led me to buy a 
few files, paying for them about 
double the price I had been used to, 
and I found that, besides pefform- 
ing from 20 to 30 per cent. more 
work in a time unit, they outlasted 


| from two to three files. It appeared 


clear to me that this increased 
efficiency of the man’s labor would 
warrant the use of the dearer file, 
leaving the other Sle as clear profit. 

A good file must be made of good 
steel; it must be cut carefully with 
a sbarp chisel, and it must be cgre- 
fully hardened and _ tempered. 
Cheap files are made, necegsarily, 
of cheap, common steel. A blunt 
chisel will cut more files than a 
correctly whetted, sharp chisel, for 
the sharp chisel gives out sooner, 
but the blunt chisel forces up the 





metal, injuring the steel and 
making a short, stubby tooth, with 
incorrect clearance angles. The 
steel has been weakened by the 
hammer-like blow and is in no condi- 
tion for service. In addition, cheap 
files are made by unskilled, cheap 
labor, which does not know whether 
it is making good files or bad ones. 

Finally, cheap files are tempered 
by methods which give a large 
product at the cost of quality; fre- 
quently the files are too soft, fre- 
quently the teeth are burnt, and 
often the surface is warped, so that 
it bears in spots only and not over 
the whole surface. 

The chief argument advanced 
against re-cutting is that the low 
price of new files does not war- 
rant it. 

It is my belief that this grade of 
file is the dearest kind which you 


can buy. Of course, this cheap 
file will not stand re-cutting. I 
have brought here two files which 
cracked in hardening. You will 
notice that the teeth are still soft, 
although the steel was heated high 
enough to crack it. 

Files made of good material may 
be re-cut twice, sometimes oftener, 
and they are the more adapted for 
this, as I have found that the high 
priced files are from 12 to 20 per 
cent. heavier than the others. 

Files of excellent quality can be 
had at about 50 per cent. off the 
American list, and they cost about 
35 per cent. off re-cutting list 
for re-cutting. I can find no 
important difference between the 
new and the re-cut file, and, at 
these prices, there is a saving of 
about 30 per cent. in favor of re- 
cutting. bd 

9 

AccogpInG to the records of the 
mint, 19,570 dollars were coined in 
the year 1804. Of this number but 
eight are now known, and they are 
valued at from $500 to $2,000 each. 
What became of the remaining 
19,562 is one of the createst nu- 
mismatical mysteries. 
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NGINE SHOP FOR LAKE CONSTRUCTION. 








The magnitude of marine con- 
truction for the Great Lakes is 
10t appreciated by those who have 
lot visited the lake region, seen 
he fleets pass up.and down the De- 
roit ard St. Clair rivers and in- 


pected the yards where the 3,600 
mo 
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Detroit Dry Dock Co. This was 
recently built for them by the Ber- 
lin Bridge Co., and is the most 
roomy and the best designed 
marine machine shop on the lakes. 
In fact there is no shop on the con- 
tinent better equipped for this class 
of work. | 

The construction is of steel and 
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GALLERY IN 


MACHINIST. 


From this main 
floor space there is a lean-to 26 feet 
6 inches in width, which also runs 
the full length of the building, and 
which is divided into three floors, 
the first, or ground floor, being 
used for power purposes and for 
heavy machinery, the second for 
light muchinery and_ for * bench 





ENGINE WORKS. 
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space, while the facilities for the 
transmission of power and the 
handling of material by a large 
electric crane in the main shop are 
most complete. ° 

One end of the main structure is 
reserved for the erection of ma- 
chinery, and the space devoted to 
; this purpose admits of four of the 


vessels and ships were built and brick with fire-proof floors and, work, and the third for the storage 
ihe shops where the machinery for|roof. The entire building is 200|of patterns. An _ clevator affords 
ihe 1,592 steamers was constructed. | feet long, 66 feet wide and 50 feet | ready access to all of these floors, 
Chose who have never seen one ofjin height. The main shop for the|or galleries, and there is an 
ihese places will be interested in|erection of engines and for heavy | abundance of light and air from the 
he illustrations on this page, | machinery runs the full length and|fact that there are no partitions 
howing the new engine shop of the | height of the building and is 37 feet! between them and the main shop 


largest triple expansion engines 
being put up at one time. At the 
other end of this main portion of 
the building the large tools are so 
arranged that work from them can 
be readily transferred with the least 
possible difficulty by means of a 20 
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. Shaw electric crane, which runs 
whole length of the building, 
i which can be applied to heavy 
ck in the galleries as well as in 
main shop. This crane has 37 
t span and the space from the 
xr to the crane hook is 36 feet. 
‘Cale attached to the crane will 
gh any amount from afew ounces 
20 tons, so that in accepting 
zings and other articles of out- 
> manufacture the company has 
own weights. Among the big 
ls in the main shop are the fol- 
ing: A planer capable of planing 
inches square in the clear; a 48 
h double head planer; 120 inch 
1e, 24 feet between centers; wall 
ner, capacity 14x20 feet; a 96 
h lathe; 30 inch stroke slotting 
shine; 18 inch stroke slotting 
chine; 36 inch lathe; 48 inch 


This company launched last Satur- 
day the Selwyn Eddy, one of the 
boilers of which is illustrated on fhis 
page. _ Each of these boilers is 14 
feet and 10 inches in diameter with 
tubes 11 feet aud 6 inches long. 

—_——_——__>_—_———_____. 

BLACKSMITHING FOR ALL MECHANICS. 

BY JOSEPH HILL. 

A simple and practical method 
of scarfing steel for welding: Take 
the piece of steel whatever shape 
you have, make a common scarf, 
Fig. 1, then cut down with chisel 
and form a lock, Fig. 2, which you 
readily see prevents it from slip- 
ping. The other advantage is that 
you are sure of the heaf‘ being per- 
fectly clean before lapping. That 
is one of the principle points to 
watch in welding steel. Take the 
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applying the borax without burn- 
ing it forms a flux, when the metal 
is only red hot, that is very likely 
to deceive in the heating of the 
steel, and we think the steel hotter 
than it really is, on account of the 
borax forming a flux so easily. 
But the burnt borax will act as a 
thermometer to you, by not form- 
ing a flux until the steel will unite. 
Experience of fifteen years teaches 
me that this is the best plan I have 
found so far; if there are better 
formulas, shall be pleased to learn 
of them through the SclEnrTIFIc 
MACHINIST. 

Here are a few practical ideas 
about tools needed in a general 
blacksmith shop for _ rapidity, 
strength and accuracy combined. 
The most convenient forge for 
general work should be about 2 feet 





ONE OF TWO BOILERS FOR STEAMER stLWYN EDDY. 


he; 60 inch boring mill ;two radial 
lls and a vertical suspension 
ill. On the first gallery there 
2 three smalk planers and seven 
lall lathes of various sizes, two 
apers, three vertical drills and a 
och 75 feet long for vice work. 
t this floor is located also the 
ctric generator for the operation 
cranes and the electric light 
ant. Theupper gallery, or the 
ird floor of the side structure, 
w devoted to the storage of pat- 
ms, etc., can be readily equipped 
th machinery when additional 
rk requires it, and a new build- 
gcan be put up on the spacious 
emises of the company for stor- 
'¢ purposes. That portion of the 
lengine works not taken up by 
€ new building has been utilized 
r the manufacture of patterns, for 
ore rooms and for offices for the 
Temen of the different depart- 
a of the engine and boiler 
Wis , 


steel when ready to weld, direct to 
the steam hammer and lap so that 
the projections raised on each piece 
with the chisel interlock. After 
trying it a few times, I think it will 
be found to be a rapid and practical 
way. 

A preparation that will make the 
welding ofall kinds of steel, 
especially tool steels or hard cast 
steels, comparatively easy: You 
are aware there are many recipes 
in the market and have tried several 
of them, alway anxious to learn of 
a better method; but you will find 
none so cheap and successful as 
this simple formula:—Burnt borax 
powdered fine, with one-tenth part 
of salammonica added. By burning 
the borax you absorb most of the 
moisture or water it contains and 
when you apply it to the heat, as 
you are about to weld, it will not 
form a fiux until the steel is hot 
enough to weld. Experience has 
taught, or will teach you when 


9” wide and 4 feet long, with rounded 
corners. Always work with what is 
termed a dry tuyer up to sizes of 
iron about 34” in diameter or about 
that solidity; you will find it enables 
you to heat about 15 to 20 per cent. 
more iron ina day, than can be done 
with a water tuyer iron. But 
above the sizes mentioned you gain 
time and it will be more convenient 
to use a water tuyer iron as the 
cooling of the fire on large work is 
not so effective as on a small fire, 
and the dry tuyer iron gets hot, 
causing the clinkers and dross to 
stick around the blast hole, thereby 
choking the blast, oftentimes when 
you require the most blast to bring 
the work to the desired heat. 

An original method for melting 
heads or plugs in pipes, for instance, 
from 3” diameter up to 10” diame- 
ter: Numbers of these tubes are 
used in boiler works and especially 
the larger sizes are used in connec- 
tion with ice making or refrigera- 


tor machinery. It is very simpie, 
practical and economical, as I will 
endeavor to show. 

In the first place you require a 
heading tool, the thickness you wish 
the plug. The hole in it should be 
3-16” or 3” larger than the hole in the 
tube or pipe, with a slight taper 
allowing it to drop out freely, and 
it will also make it easier to place 
in the pipe. Then cut off pieces of 
round iron or old shafting, long 
enough to fill tool and form a small 
flange or head a little larger than 
the outside diameter of the pipe 
and about §” thick, Fig. 4. You 
can cut off several pieces with the 
steam hammer at the same heat. 
Then pldce them in the heading tool 
and they are headed with two or 
three blows each at the hammer, 
thereby wasting no material, as the 
most general way at present is to 
punch around plug out of a bar 
or square piece which necessitates 


| considerable waste. Since a square 


is fully } heavier than a circle, you 
will readily see this method has 
great advantages over the pre- 
sent method used as I endeavor to 
point thém out. First, the strength 
of weld, in the above described plug 
you find a head or flange which en- 
ables you to have an end weld as 
well as a side weld, but when using 
& plain plug,. Figs. 5 and 6, you 
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simply have the side weld. Second, 

the headed or flange plug enables 
you to be much more rapid on weld- 
ing‘and also keeps the end of the 
pipe perfectly square, when such is 
not the case with a plain plug, es- 
pecially when you reach sizes from 

7” to 12” diameter; nine times out 
of ten you get them out square 4 
to § on the end(?) Why is the flange 
plug more rapid to weld than the 
flangless plug?—because you have 
to put the plain one into the hot 
pipe coli, allowing the shrinkage 
to hold it in position. You have a 
large pifce of iron to heat when in 

the pipe. say 8” or 10” diameter by 
1” or 13” which you cannot hurry 
too much for fear of burning the 
pipe, but the other way you can 

put your flange plug in the bottom 

of fire before the pipe is put into 

the fire; when the pipe is heated 

and ready for the plug, it is red or 

white hot, then place it in the pipe. 

It may be a shade slack, but what 
matter, the flange on the plug pre- 

vents it from entering too far in 

and when heating you havea bollow 
or top fire, as we term it, with a 

hole in the back, large enough to 
allow a piece 8” diameter to enter 
that, when hot enough to weld, you 
can weld the end before removing 
it from the forge, with a bar of a 

rather large head on it, thereby en- 

suring safety of position, and also 

enabling you keep the end of the 
pipe perfectly square. Always 

weld your pipes in swedges that 

form a slight V-shape, Fig. 3, and 

always have a squeeze or pressure 

on the pipe, preventing the loosen- 

ing of the weld. 
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THE CARE OF SMALL SAWS. 





Although much has been written 
upon the subject of saws, their care 
and management, yet most of these 
articles have reference to the large 
circulars used in the manufacture 
of lumber from the log, while the 
small saws used in the planing mill 
and sash and door factory, as well 
as all other woodworking concerns, 
seem to have but little attention. 
From the fact that so large a num- 
ber of small saws are used in those 
factories, many of them by men of 
limited experience, and the im- 
portance of their being kept in 
good running order, a few hints 
upon this subject may be of interest 
to those who use them. 

Because a saw is small in di- 
ameter, is no reason, says the 
American Exporter, why it should 
not have the same care as one 
larger. In looking over the saws 
in almost any mill of this kind, but 
comparatively few will be found 
without a blemish of some kind, 
most frequent of which is the btue 
spots upon the face caused by heat- 
ing in this particular place. These 
spots, called by the sawyers 
‘beauty spots,” are caused by the 
heat generated by extra friction 
upon this particular place, the 
cause of which is not known to the 
user, whether he be an experienced 
sawyer or not. An experienced 
sawyer should be able to discover 
these causes in time to remove 
them before the saw becomes ma- 
terially injured. 

Under ordinary conditions where 
the plate is straight, as is the case 
with all new saws, there is no good 
reason why one part should become 
more heated in common use than 
another. But after a spot is thus 
formed and the plate is sprung, 
which may easily be detected by 
the straight edge, it will be found 
that in this particular spot it is 
bulged upon one side and hollow 
upon the other. That is, one side 
is stretched, while the opposite side 
is upset, and while it remains in 
that condition the rounding side 
will come in contact with the stuff 
and be subjected to extra friction, 
and the heating at this point will 
increase until the saw becomes so 
crooked that it cannot be used. If 
the plate were not permanently set 
as soon as the saw was. stopped and: 
the heat allowed tosubsidé, it would! 
return to its normal condition, but 
from the fact that it does ‘not do so, 
it is evident that the particles of, 
the steel are displaced, and before 
an attempt is made to use it again! 
the fault should be corrected, and: 
in such a manner as not to affect 
the whole plate. Some have recom- 
mended hammering upon the hol- 
low side so as to stretch that side 
to correspond with the other, but 
this manner of proceeding would 
have the effect of making matters 
worse by changing the whole tension 
of the saw and necessitate hammer- 
ing the whole surface in order to 
equalize it. If, however, it were 
pressed back without the use of the 
hammer the chances are that the 
same conditions by which it was 
bulged would be reversed without 
the heating, and while the concave 
side would be slightly stretched, the 
convex side would be upset in the 
same proportion and the normal 
condition of the plate would be, re- 
stored, so that but little, if any, 
hammering would be required. 
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The most practical method is to 
force it back with a press. In the 
absence of a press a hard wood 
block, perfeetly square and even 
upon the face, may be used as an 
anvil. The saw should be placed 
upon the block with the concave 
side next to it; then with another 
block sufficiently large to cover the 
convex side, a smart blow with a 
moderate sized hammer will, in or- 
dinary cases, force it back to its 
normal condition without materially 
affecting the plate otherwise. Care 
should be taken in all cases that the 
work be properly -_performed and 
the straight edge should be fre- 
quently applied during the opera- 
tion; otherwise it is liable to be 
bulged in the opposite direction, 
and in no case should the hammer 
be brought in direct contact with 
the plate. When the operation is 
completed, should the tension of 
the saw be slightly affected it 
should be taken to the anvil, when 
a few light blows with asmall ham- 
mer applied in the right place will 


easily correct it. As it is said that 


one ounce of prevention is worth a 
pound of cure, if proper precau- 
tions are taken in the use of saws 
there will be no necessity for either 
bulging or ‘‘beauty spots.” In the 
first place a saw should have suf- 
ficient set to prevent the plate from 
coming in forcible contact with the 
stuff, and when such is the case 
there will be no necessity for heat- 
ing. Again, in lumber that is filled 
with pitch, small particles of it 
mixed with fine dust will often 
adhere to the plate. This is one 
cause of heating in this particular 
place when it is allowed to accumu- 
late. Therefore it becomes neces- 
sary for the sawyer to watch his 
saws and keep them free from all 
such accumulations. 

Imperfect set is sometimes the 
cause of heating by the saw running 
to one side, yet the danger from 
bulging is not so great, as the saw 
is usually heated about equal in all 
parts. Success in running small 
saws depends upon the following 
conditions: They should run true 
upon the arbor, they should be kept 
sharp with sufficient set to clear 
themselves, the guide should be in 
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perfect alignment with the saw, and 
the lumber should not be fed to it 
any faster than it will cut and clear 
itself of sawdust. With these pre- 
cautions much of the trouble may 
be avoided. 

—_—__—_.§—_————_——_— 

NEW CRANE MOTORS. 





Electric motors have revolution- 
ized the crane business, and to-day 
the three-motor cranes (one motor 
for each motion) are in demand in 
preference to all other methods for 
any kind of work whatsoever. Some 
work even requires an extra motor 
for hoisting light ioads where the 
main hoist is not rapid enough ex- 
cept for heavy loads. 

The Brush Electric Co. has a de- 
cided objection to using gearing in 
any form where the work can pos- 
sibly be accomplished by some other 
means, and when it was found 
necessary to provide their new 
erecting room at Cleveland with a 
traveling crane, the opportunity 
for developing a mptor which would 
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be specially applicable to such pur- 
poses, and others where compara- 
tively slow speed is required, pre- 
sented itself. 

The motor used for this purpose, 
at 200 revolutions, gives 10 H. P. 
with an efficiency equal to that of 
a high speed motor. 

A crane is generally equipped 
with two motors of- this type 
(longitudinal and hoist) and one for 
transverse movement of the trolley. 

Our illustration is an enlarged 
view showing the three motors in 
their respective positions for longi- 
tudinal, transverse and hoist move- 
ments. The motors are self con- 
tained, and deviate from the usfal 
construction of the Brush incan- 
descent dynamos and motors in that 


-the commutator is enclosed between 


the upright pieces forming the sup- 
ports for the magnets, and there is 
therefore no out end bearing re- 


quired. This reduces the space oc-. 


cupied by the motor very materially. 
—_—_—__..§—_ 
Alarm for Hot Bearings. 

A European journal gives an ac- 
count of an alarm for hot journal 
bearings, the invention of one 
Christian Agerskof of Copenhagen, 


Denmark. The idea embodied ist 
arrange an explosive in associatig 
with certain chemicals, so that: 
certain degree of heat will cau 
the explosion and warning befu 
the heat reaches a  destructiy 
stage. A small piece of she 
metal, something like a cartri 
shell, is filled about half ny 
the open top with the explosiy 
A parafine globular capsule, holle 
inside, is filled with sulphuric acj 
and sealed. This globule is laid « 
top of the explosive and a mixtw 
of chlorate of potash and sugar 
filled in all around it; then a sto 
per or plug of cork or rubber 
put in,.sealing the cartridge. 
hole is drilled in the box or Es 





and the cartridge set in. Sho 

the bearing run dry the heat wi 
melt the parafine capsule, lettir 
the sulphuric acid come in conta 
with the chlorate and sugar mix 
ure, which will immediately « 
plode the cartridge, causing a lo 
detonation, a light and a volume 

smoke, so that attention is immed 


< | 


ately called to the condition of th 
bearing. 
———_-.§—_ 
Boiler Inspectors for this City and the hs 
aoce Companies to Co-Operate. 

Municipal Boiler Inspector Rol 
erts and the inspectors employe 
by insurance companies held a co! 
ference recently on the joint inspé 
tion of boilers for the city. tT 
object was to agree upon an ament 
ment to the boiler inspection 4 
dinance so that there will not be 
double inspection of insured boile 
as at present. It was agreed th 
the insurance inspectors should | 
appointed as deputy city inspector 
to serve without compensation. N 
insurance inspector is to be so 3 
pointed, however, until he has bs 
two years’ experience in the bus 
ness. They must furnish the recor 
of one annual inspection of eac 
boiler to the city inspector, and 
nominal fee is to be paid for 4 cel 
tificate, to be issued by the latte 
to the owner of theboiler. The de 
sign is to have the city inspecWo 
examine all boilers not passed upé 
by the representatives of the insuf 
ance companies, This ea 
was referred to Director Meyé 
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th the request thathe incorporate 
it an amendment to the boiler in- 
ection ordinance. The amendment 
ll be passed upon by Director 
rdner and the Board of Trade 
mmittee before it is submitted to 
e Council. . 
—_____.4 
Spontaneous Combustion. 
Among the results brought to 
ht through chemical investiga- 
ms of the sources of spontaneous 
mbustion, says the United States 
ller, is the fact that sawdust 
ould never be used to collect 
ippings or leakages. Dry vege- 
yle or animal oil is found to in- 
itably take fire when saturating 
tton waste at 180 degrees Fahren- 
it and spontaneous combustion 
“urs more quickly when the cot- 
1 is soaked with its own weight 
oil. Danger is involved in 
tent ‘‘dryers,” from leakage into 
wdust, etc.; oily waste of any 
id, or waste cloths of silk or cot- 
on, saturated with oil, varnish or 
rpentine; also linseed oil drip- 
ngs into a sponge, glycerine or 
of any kind leaking into saw- 
st, bituminous coal in large 
aps of pit coal, hastened by wet, 
d especially when pyrites are 
esent in the coal—the larger the 
eater the liability. Oilon flour, 
water on flour, is productive of 
ontaneous combustion. In fact, 
| organic structures, being 
rgely composed of carbon and 
drogen, are readily excited, be- 
use of the affinity of the hydro- 


nn for oxygen. 
————__—_+>—_o——__—____ 


The Importation of Machinery into Egypt. 
According to the annual report 
the English consul at Alexandria, 
e imports of metal and machinery 
to Egypt from England have de- 
eased in a significant manner 
ring the past two years, while 
e imports from Belgium and 
ermany have increased. The 
slue of imports of locomotives into 
gypt last year was $334,500. 
Th'le the previous year the loco- 
otives came almost exclusively 
om England, last year England’s 
roportion diminished to about 
alf the total. In railroad cars a 
ticeable decrease also occurred. 
| pumps, Steam engines, etc., there 
ems to be less demand, and Eng- 
nd still heads the list.—[Das 
andel’s Museum. — 








Holiday Excurstons. 

The Lake Erie & Western R. R., 
nd Fort Wayne, Cincinnati & 
ouisville R. R., running through 
ie Natural Gas region, will sell 
r the Christmas and New Year 
olidays, excursion tickets be- 
veen all stations on its line, at 
ie very low rate of one and one- 
iird fare for the round trip. 

Tickets will be sold on Dec. 24, 
5, 26 and 31, 1892, and Jan. 1 and 
, 1893, limited going to date of 


ale and good returning up to and. 


cluding January 5, 1893. 

For tickets, rates, time and gen- 
ral information, call on any ticket 
gent of the above route, or address 
. F. Daly, general passenger agent, 
rH. C. Parker, traffic manager, 
ndianapolis, Ind. 





A pgsss dispatch from Indiana, 
a., states that the success of the 
lectric railway in the Beaver Valley 
8 said to be the inspiration behind 
| project to run an electric railroad 


between Indiana and Punxsu- 
tawney. Judge Harry White is 
one of the movers in the matter. 
The estimated cost does not much 
exceed $300. 000. 








Burlington Route New Service. 
A through Pullman sleeping car, 
Chicago to San Francisco, is a fea- 
ture of the Burlington’s new service. 
This car leaves Chicago daily on the 
fast train, at 1 P. M., and runs via 
Denver, Colorado Springs, Lead- 
ville, Glenwood Springs, Salt Lake 
City and Ogden, arriving in San 
Francisco at 11:45 A. M., less than 
four days en route. 





Chicago Excursion. 

Excursion tickets will be on sale 
from December 3rd to 9th, inclusive; 
tickets good returning for five days. 
See Nickel Plate Agents. , 





‘Nickel Plate Excursion to Chicago. 
Low rates. Tickets on sale De- 
cember 3rd to 9th, inclusive. See 
Agents. 





Take the Nickel Plate Excursion to Chicago. 
See Agents for rates and other 


information. 
COLLIAU, 


Mechanical Engineer 
and Architect. 


INVENTOR AND 
SOLE BUILDER 


Of His New and Improved 


HOT BLAST 


COLLIAU PATENT 
CUPOLA, 


And New Steam 
Smoke less Boiler. 





VICTOR 


AL, JE) as 










289 Jefferson Ave. 


DETROIT, 
MICH., 





Second-Hand Drill Press, 


28-inch almost entirely new, and as good 
as any new machine. 


AT A GREAT BARGAIN. 
Write at once. I also have other sizes 


PAUL SAND, 
33 Washington St., BUFFALO, N. Y. 





4 


Send for FREE Circu- 
lar to The Correspond- 
ence School of Mechan- 
ics, Scranton, Pa. 


FIREMEN 
a. STUDY 
ORO 
cece, + Mechanics 
fs \S. ba : AT HOME. 


~~ 








AGENTS WANTED. 
Sliding Calipers in all Sizes, 






Graduated in 1-64ths and 100ths or 
1-64ths and 1-16ths, metric measurement 
to order. Highest testimonials from al] 
parts of the country. 4-inch by mail 
#2.00. Latest Extension Surface Gauge 81.50. 
For circulars and prices address, E. Q@. SMITH, 
Columbia, Pa. 





ANTED: A good man to have in company, 

must have 83,000 or more capital to invest 

in Machine and Boiler Shop. Good going busi- 

ness, only needs more money and a good man to 

stay in shop or go outside and to work, or get 

hg ororders. Address, Lock Box 25, Jefferson, 
is. 





Wear: Die makers on tinware and sheet 
metal dies, also man to take charge of 

die department. Permanent situation to first- 

class men only. State wages expected and ex- 
rience. Address, The Toledo Machine & Tool 
o., Toledo, O. 


—— THE—— 


BEST MECHANICS 


_Have been using: for years, and are now using the 


Grobet Swiss Files 


-- MONTGOMERY &CO., -.- 


NEW YORK CITY. 








H. L. SHEPARD, Agent, 141 West 2nd 8t., Cincinnati, Ohlo. 


: SHEPARD’S NEW S60 
+) Screw-Cutting Foot Lathe. 
©. Foot and Power Lathes, Drill Presses, 
a Scrol] Saw Attachments, Chucks, Man- 
K! drels, Twist Drills, Dogs, Calipers, etc. 
Lathes on trial. thes on payment. 
& if os Send for catalogue of“butiits for ama- 
3) a ee tures or Artisans, Address, 








We melt a high grade of soft, tough iron, 


lron 


and make castings for all p 
Write us for estimates. 


ses. 
We will save 


you money. 


Castings. 
Two Noble Books 


Hawkin’s Hand Book of Calculations 
for Enginee Firemen, Ma- 
chinists and Steam Users. 


A Work of Instruction and Reference. 


Carefully edited; large octavo, on heavy paper, 
330 pages, 150 illustrations. Contains every cal- 
culation, rule and table necessary to be known 
by the engineer, fireman and steam user. Pub- 
lished in 10 parts, 25 cts. each. Send 26 cts. for 
Part I and subcription blank for the whole issue. 
7th edition. Also in one volume, cloth bound, 
for $2.50, post paid, to any part of the world. 

7 0 
Hawkin’s Maxims and Instructions for 
the Boiler Room. 


A Work of instruction and Reference. 


Carefully edited; large octavo, on heavy paper. 
331 pages, 186 illustrations. Relates to steam 
boilers, theircare and management; the steam 
pump; practical plumbing; firing; the safety 
valve; steam heating; and “points” of instruct- 
tion, with tables and rates. It is a compsnion 
work to “Calculations,” in size and style of bind- 
ing. Published in 10 parts, 2cents each. Send 
26cents for Part 1 and subscription blank for the 
whole issue. 2nd edition. Also in one volume 
cloth bound, for 82.50 post paid, to any part of 
the world, 

——_ 

Send for free Catalogue, (illustrated), with 
numerous testimonials of above, and also IIist 
of Mechanical and 8clentific Works and draw- 
Ing instruments. 


THEO. AUDEL & CO., 


PUBLISHERS, 
91 Liberty St., NEW YORK CITY. 


THE FOUNDRY 


MONTHLY Trade Journal, published on the 
tenth of each month and devoted to the 
interests of the whole Foundry Business. The 
A at organ of the Stove, Bench, Machinery, 
Steel, Carand Brass Foundry Interests. Every 
‘foundry Proprietor, Superintendent, Foreman 
Molder, Melter and Core-maker should take it if 
desires to keep abreast with the times. 


Subscription Rates - $1.00 a year 
Single Copies - - - 10 Cents. 

Clubs of eight or more may have “The Foun- 
dry’? mailed to their addresses for seventy-five 
cents per year. 


The Foundry Publishing Company, 
172 GRISWOLD ST., 
DETRCIT, - MICE. 


GEAR WHEELS AND 
GEAR CUTTING MACHINES. 
Send for 1892 cataloyue 
LEXINGTON GEAR WORKS, 
$7 Bank St . Lextugton, Mass 


& 4. EIN Ds. 


m.D. & L. L. LECCETT, 
Attorneys at Patent Law. 


Patents obtained in the United States and 
im Poregin countzies, 














Walworth Run Foundry Company, 


897-899 Empress 8t., 


OLEVELAND, O. 


ALUMINUM 
Alloy Composite and Nickel Alloy, 


For Blast Furnace, Converter. Puddling Furnace, 
Cupola and Ladle Use. 


115,000 Tons Sold to Iron, Steel and Brase 
Foundries. 


One per cent. makes hard metal soft, non-crys- 
talizing; gives fluidity, prevents blow-holes and 
sponginess, and is guaranteed to increase the 
metal-tenacity 40 to 60 per cent. If you will give 
either one Alloy a trial in your business, we will 
be pleased to fill ht Sampi Order and mail you 
direction. and k of information, Govern- 
ment Official Reports and indisputable Testimo- 
nals. Price $5.00 per_100 Rounds, 
free on board cars. (Process Patened Sept. 15th, 
1891.) (Exclusive State rights granted.) 


HARTSFELD FURNACE & REFINING 


COMPANY. _ 
NEWPRPCRT, KY. 





N. S. AMSTUTZ, 


Mechanical and Electrical Engineer, 
Contracts made to 


DESICN and MAKE 


Working Drawings, Blue Prints, Estimates Etc., 
of Mechanical and Electrical Devices. 


Will design jonntee Devices, so as to make them 
Salable and easy of Construction. 


——WILL AL8O—— 
Superintend Construction of Machines. 

1 design if so desired Terms reasonable. 
tu. S and Foreign Patents Solicited, 
1033-1034 Soclety for Savings Bullding. 
Office Tel. 2650. Residence Tel 1416. 


DIXON’S 
BELT DRESSING 


Is GUARANTEED 


To prevent slipping and to preserve the ‘eather 
It mw bay you to send for circulars and testi- 
monials 


JOS, DINON CRUCIBLE COMPANY, Jersey City, A. J. 


PATENTS 


WM. M. MONROE, 


SOLICITOR AND COUNSELLOR, City Hall, 
Room 315. Cleveland, O. 








2 < x a\ UN LOIN, hip i 
SELECTROLY PE— 


: ; ; / * | . 9 a 
~ FOUINDIRYSS 
TELEPHONE 2)2°9 
*#0- SHERIFF ST. CLEVELAND,.O 





14 SCiENTIFIC MACHINIST. 


THE OTIS 


“Tubular Feed Water Heater and Purifier, Buye rs’ De partment, 


With Seamless Brass Tubes. 


Guaranteed to heat the feed water to the boiling point (210 | A CLASSIFIED LIST OF MANUFACTURERS OF AND 
or 212 degrees) with the exhaust steam, without causing auy DEALERS IN MACHINERY AND SUPPLIES. 














back pressure | 
Also TO EXTRACT THE OIL from the exhaust which 
makes it practicable to use the exhnust Steam, after passing it Price: Transient, 25c per line, eachinsertion. %2.40 per line per year, 
through the heater. for heating burldings. eto.. and return the 
condensation from the heating system to the bollers free from MACHINERY. CUTTING-OFF MACHINES 
bala d ] ARTLETT Machine shop, mill machinery of | HY the best cutting-off machine in the w 
Being so constructed that the sediment settles below an every desctiption, 6380 South Water St., | ket, address. W. P. Davis, Rochester, & 
away from the tubes in a cool settling chamber, it never gets | near N.Y. Pa. & O. Depot, Cleveland, Ohio, Tele) York. 








fou! with scale. PROMS pee “—- aE 4 


The tubes being bent. and Jower tube sheet free to rise and M oul: Wm.. Mfr. of Light “Machinery ana 
fall, overcomes all possibility of leaks fronr contraction and ex- | . Metal Patterns. 57 Centre St., Clevyl'd, O. 








GEAR CUTTING. 


NEAR CUTTING, Gear Cutting Y¥ 
J Ready made and made to order, Se» 














pansion. VHEA Pp 2nd-hand lathes and planers, _ | teen cents for our “Gear Book for 1892." 
ared b ( | S. M. York, Cleveland, O. | Lexington Gear Works, Lexington, Mou 
Patented and Manufact y Ig Ie Assist inventors to develop their inven- | MACHINISTS’ SUPPLIES 
tions. Brass, Copper, Steel and Iron ~ 


work Geo. W. Clough, Cleveland, O. Y W. CARD & CO., manufacturers of 7 

ewa Ca er O ' ; i ; Fa roods, Taps, Dies d Plat < = 

4 e9 JRESSES, Wire Form’g Machy., Bolt Cutter - K zor o ape, ie san ate. S A. Smi 

: Heads a spec’y. Am. Tool Wks., Clev'ld., O. | viata Canal St., Chicago, Ill, Western Agen! 


of LL kinds of machinery and machinists’ sup- “RMSTRONG Tool Holders. For sail 
600 to 610 E. Delavan Ave., 4 plies. _W._P. Davis, Rochester, N. ¥. lathe and planer work. Send for circo! 


EST Blacksmiths’ Power Hammer on earth. to Armstrong Bros, Tool Co., 78 Edgewooi 4 
BUFFALO, N. Y. B Am. Tool Works, Cleveland, 0. | Chicago, Il. 


i 











New Yorx Orriox, Rowen Creates BoILER MAKERS’ TOOLS. 
39 Dey . o« Send for catalogue | IOYRED A. RICH, 23 So, Canal St., Chicae: 


ea | | OW to Keep Boilers Clean,” is the title of | All kinds of Boiler Makers’ small took 
~ ALL and medium-sixed drill presses 


: : a 96-pages book mailed free by Jas. Q. panders, ete. 
: I 
J - y W. P. Davis, Rochester, \. Y 
Y FIX’S SONS’ Steam Flue Welding Works. | 


lotchkiss, 120 Liberty St., N. Y. 
ENGINEERS, FOUNDERS, AND MACHINISTS, Se Dealers in new and second-hand boiler | KEYSEATERS, 
flues, cor. Leonard and WinterSts., Cleveland, O. | DATE 
— ] 




















DRILL PRESSES. 











FLUE WELDING. 














NT keyseating machines of a!! kind: 
V. P. Davis, Rochester, \. ' 











CLEVELAND, OHI, UL. S. A. BRICK MACHINERY. 


a _ = RUBBER STAMPS AND TYPE. 











Rit K ( ‘ARS, 48 Styles of new and im proved ' ' ’ 
MAKERS OF ] apie ate Stik : : sayy he LOR BROS, & CO., Cleveland, 0., ma 
patterns, Walworth Run Foundry Co., facturers of Rubber Stamps, Type and § 


Clevels (8) . . , 4 . 
rel and, é ures, Seals, Stencils, Steel Stamps, ete. Cir 


i 1 ee : eas Steel Stamps, ete. Cirj 
CABLE, HYDRAULIC AND ROLLING MILL MACHINERY, WANTED. che Bleek). Gieveland. 0. "Take aleva : 








Foundry Plants Equipped. Post, Jib and Traveling Cranes. Meee or those familiar with steam Pe. lu 
wanted for the HINE ELIMINATOR (see ad- VASTINGS for small and medium-sized w 
vertisement). Address Hine Eliminator Co., 108 cal engines. Humphery’s Foundry, & 

MACHINE MOULDED PULLEXS AND GEARS .A SPECIALTY. Liberty St., New York. fontaine, Ohio. roe 


2 Mabel for the Canton Sight Feed Lubrica- } IGH vrade stove plate and light gray | 
i tor wanted, Address castings. The Walworth Ran Fou 
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The Aultman & Taylor Machinery Co, Boe 9. Notas Oo Ouston, 0 | Oost 29 aia 
aa) WM. RARAGWANATH ano 0 


MANSFIELD, OHIO. 


BOLE BUILDERS OF 


THE COOK PATENT WATER TUBE BOILER, 
PERFECT CIRCULATION, 10 INCRUSTATION. 


WRITE FOR FULL DESCRIPTION. 
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Horizontal, Tubular, Flue and 
Locomotive Box Boiiers, 
Oil and Water Tanks, | 
Stand Pipes, Etc. 
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Electric Lighting Apparatus 


——__FOR—— 


DEANE’S PATENT ADJUSTAUl 


T-SQUARES. 
ASTER MECHANICS, 


BEST 
Purchasing Agents, En- T-SQUARE 
gineers and Practical Build- | 


ers of costly steam plante, | UNLIMITED. MADE. 


locomotives. etc. will be te 
pleased to know that a lub- For sale by dealers in ali the princips! © 
ricant is now produced of Circulars on application. To any person 


Brush Electric Plating Machines, Arc Lamps, 
Brush Electric Motors, Etc. 
such extraordinary high fire address with six cents in stamps we will D® 
test as to make it proof Hosen jo Ht catulogue together with on 


THE BRUSH ELECTRIC Co., 
against the great heat to which it is sub- special ‘PAD T-Squares. JUST THE 4) 


CLEVELAND, ©. jected, and is therefore a PERFECT Lub-{ |CLE YOU WANT ON YOUR DESK 


ricator where products of lower grade and 
fire tests pass off at once: leaving the parts 
subject te weat, or ureutly iucreasing ceil |E, L, DEANE, Sole Manufactu 
WE BUY AND SELL MACHINERY ON COMMISSION. ff 220 


“Valve - Oleine.”’ 


Arc and Incandescence Electric Lighting. tis Decrees Fike Wests 








“Valve-Oleine’’ is product in the highest Hol oke Mass. 
Extra Lard, Cylinder, Engine, and Kerosene Oil. Shafting, Hangers supplied and putup. Erect state of filtration, is of the greatest viscos- y r 
ing Machinery a Specialty. ity, isentirely free from all acids, oun - 
: solutely non-corrosive. und without doubt NG 
THE BEST WOOD WORKERS’ VICE IN THE MARKET. (Call and see it.) the finest and most thoroughly reliableCylin- FORREST SLES Oneure Feem 

| der Lubricant now on the market, and will ~ seg toany! 
aturally lubricate 200 to 30C per cent more ing box withoul 
McCALLUM & BUTCHER, General Machinists, shiaeh ie SR Riteaae tests. seek ee antias SI 
,eF [tis notenly the best but the most Yair and water 
40 1-2 So. Water St., Cleveland, 0. economical lubricant without the ¢ 


Manufacture and sale controlled exclus- 


: soft packing l 
ively by 


highest steam 
sureand piston’ 
ity. Automate 
mits of excess 
brations, lashini 
crowding ofr 
not bind, ec 
guaranteed toot 
all other joo 





THE 


Reliance Dil & Grease Co, 


. Cleveland, O. 


Improved Screw Cutting L ATH ES 
Foot and Power 


Drill Presses, Shapers, Band, Circular and 
Scroll Saws. Machinists’ Tools and Supplies. 


Lathes on trial Catalogue mailed on appli- 
4h cation. 





. AGENTS WANTED EVERYWHERE Used by the 5 
THE SEBASTIAN-MAY CO., WAP RCLVeriCtuakS ant eurl| om Wot. S 
ew CATALOGUE of large line of products Ships and Electric Light Companies for ye 
North st. SIDNEY, OHIO, we aes 3: A Leder: foney i } over the world Agents Wanted Every? 
i GENERAL AGENTS | Bs ecespe-S “Ew TORK 
Mention this paper. MONTGOMERY & CO., 105 Fulton 8t., N. Y. | | sNo."115 Liberty St-, NEW YOR 
j ; 
—————aer ——-—— — ane ———s —— —s = ~~ —— | — eee 
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dealer for my catalogue. 








STARRETT’S 


FINE TOOLS 


JOHN A, McCONNELL 7 


MANUFACTURERS OF 


Ashestes and Ouverie? 


SCIENTIFIC N 












Iron | 


SPLIT WOC 


Combine all the valuable points of the 
Have Iron Hubs, using set s¢ 
Light Wood Rims, bush 








MANUFA( 


The Creat We 


AUBURN 


Agents Everywhere. Asbestos Lined Coy 


a 
WELLS MACHINE WORKS... 


Festoria, Snes 


OTHER PURPOSES. 








ONTHLY. SoLp BY NEWSDEALERS. 





Single Copies, 7 Cents. 































Make the 

~ pe Paa e was a Sharp rap on my 
Complete he night foreman informed 
Line 


¢ engine had broken down. 


f to the shop, which I 
‘st in time to head off the 


dressed hurriedly and > 


c sad washed up and were. 
For all workers in metal or wood. 0 ae I - 
s ; 
Accurate enough for the finest i Hand ecentric strap was broken. 
an “ene 3 : 
mechanic. Low priced enough ewer’... : cba of moving the valve 
| PIPE ime to me, but my eye 
f h t rentice £ 
or the youngest app : T THREADING Sht of an old wood chuck. 
Made on honor, best in finish, = ct lage man after a wood turner, 
use. 
: ver alot of the wood chucks 
j sign. arranted. : 
latest in design All warr nd one about the diameter - 
Skilled mechanics prefer them. 
Live dgalers sell them. Ask your 
If he cannot give you one send to me. 
Founded by Mathew Carey 1785, 
HENRY CAREY BAIRD & CO 
e . 
Lee Si STARRETT Athol. Massa; VU. S$: . industrial Publishers, Booksellers & Importer Tee yauren. * 
a = C 810 Walnut St., Philadelphia, Pa. rR RAD Eo 
Our new and revised catal ’ ee 
d caland Scientific Books, 88 aes my gi, bxh (a5 
; other catalogues and circulars, the w hole cove Te 
4 ing every branch ‘Ge 


GAS @ GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. ; 









= Nonr per horse power 
mand requires but little 
mattention torun them 
= Every Engine 
7 Guaranteed. Ful! 
particulars free by mail 
Mention this paper 


VAN DUZEN 
Steam 


ma DUZEN'S #" PUME 


| 
| 
| 
PJMPS ANY KIND OF LIQUID. | 
Does not clog, freeze or get out of order, 

Always ready.All brass. Every Pump 
Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to | 


TheVAN DUZEN& TIFT CO. ' 


(PUMP DEPARTMENT) 
CINCINNATI. O. 








pee ? 





Pal. KEY-SEAT SETTING GAUGE 


PATENT 


UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


j-wvee «co TWIST DRILL GAUGE 


machinists tools. E. BasSTON, MasS. Send for LISTS 





When You pin West fooica Go via) CINCINNATI TO JACKSONVILLE, FA, 





The Pullman Palace Sikeping and Parlor Car 
Route. 

Elegant Recliniag Chair Cars (seats free) on Day 
Trains. 


Direct ake from Sandusky and all points East 


to polis, Michigan City, Peoria, St. Louis, 
Kansas City, re) enver, Portland and Sar 
Francisco. 


The only line which takes you through the 
great Gas and Oil fields of Indiana and Ohio, 


Direct connections in Union Depots at all 
points. Through tickets and baggage checked to 
any points in United States or Canada, 


For further particulars cail on or address 
H.c. PARKER, Cc. F. DALY, 
Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 










of Science , applied to the Art) ie 
sent free of postage to anyone in any part of tl nee 7 . 
world who will furnish his address, é , 
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VESTIBULED TRAINS 


QUEEN &:CRESCENT | Feed 20-ingg 


Which we think h 2 
N. VA. & GA. | made. You ave invites tae 
Rca 


my 


76 Viaduct, and exami 
come write 


East TeN 






FOR STEAM, V 


ELIEF and Back Pressure Valves. Stead 
R tuating Pressure in Others. Also Pump @ 
trifugal Mills, for Large Quantities and, entric. 


Guaranteed. 
JFSOELTIN 92», fastened the rod to it, 


191-193 Worth Street, — (Mentic "tive and started up. Plen- 


earn Ce ear eens os a a stop i an hour to 
ih bolt d t 
THROUGH SLEEAING CARS | SPECIAL NOTICE > kept theshop running up 
CINCINNATITO KNOXVILLE | ,,,25ice our new Canton sient Red 
| Deal 
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FAS INUSONVILLEC WY) 





THROvGH SLEEPING CARS 


till morning. Meanwhile ”’ 
TroucH Trains ATLANTA. 


% pint, $4.00; % pint, Ebr ' turner had made a pair of 
THE J. H. Mok®. of some dry maple. 
CINCINNATITO NEW-ORLEANS 
IN 27 HOURS. 


oere thoroughly saturated 

BR A SS AND ° tallow, and before the day 

rted to ‘work, were put in 

a and the valve set. 

ag the bolts slightly once 

0.G.EDWARDS. | ia day and drawing up the 
SENEGAL PASSENGER AGENT. 

»- rod till the valve stem’ 

el allright, we used those 


Power P unchit traps till a pattern could’ 
» castings procured and 
Shearing gk. ee 


|THE LONG & 


Mannfac 











Valley Railway. : 

i 

FoR AKRON, CANTON AND MARIETTA. | 
} 


Depot foot of South Water St. 


ley J Mail ae Sain 10 I think we lost 
f t Vhoon ose ; : 

Chleseo Expreat.: aesraer sate 3 am an p Double, Single, HaOur’s time, and the engineer 
Marietta Express... ........¢ am 2:35 p le A 

Balto. & Wash, Express..... 4:00 pm 10:25 al ss batia aoe because he thought the - 
Cleve. & Canton Express.... t6:30 pm 8:20 8 g, Et, straps needed tightesing” 


tDaily, exe ept Sunday. 


J. B.CAavVEN 
Gen, PasssA 


*Daily, 


J. 'T. JOHNSON, 
Gen. Supt. 
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An Armature Creates the Force that Resists it. 
BY CLARENCE HOOVEN. 

I was asked a short time ago, by 
an engineer, why it requires so 
much-more power to run the arma- 
ture of a generator several huridred 
revolutions per minute than to run 
it one-third or one-quarter that 
number per minute. For the bene- 
fit of any of your readers who may 
have been puzzled by this apparent 
anomaly in mechanical force, I 
will state briefly my explanation to 
the engineer alluded to. 

To start on engine, for instance 
a locomotive, requires much more 
power than to keep up the motion 
after it is fairly started. But one 
can turn the armature of a large 
dynamo or generator with the hand. 
But while this can be done with a 
400, 500 or 600 H. P. generator, to 
turn it three hundred or more 
revolutions per minute requires a 
large engine. The case of an ar- 
mature at rest is not parallel with 
that of a locomotive at rest. The 
magnetic field, which resists the mo- 
tion of the armature, is excited ahd 
made more dense by the action of 
the armature. This illustration is 
clumsy, but will do. Suppose a 
paddle is working in liquid, and 
the faster it works the thicker the 
liquid becomes. It can easily be 
seen that the accelerated speed of 
the paddle will cause it to meet with 
more resistance in proportion to 
its speed, and therefore the power 
to drive it must be increased in the 
same ratio. Thisis-the case with 
the armature of a generator. The 
faster it runs the denser becomes 
the megnetic field and the more 
power is required to drive it 
through. My inquirer did not un- 
derstand this perfectly. 


The elements that constitute the 
magnitic field are called ‘‘lines of 
force.” They resist the armature 
the same as the load on an engine 
resists the. piston, and the more 
‘lines of force” the more power is 
required to cut them. This is why 
a child can turn an armature 


-around several times a minute, 


while to turn it several hundred 
times per minute may require a 
100 H. P, engine. The ratio of 
work necessary to increase per- 
formance in a dynamo is inverse 
to that in most of the machines 
using power. 





The Modern Developments of the Dynamo. 
BY PROF. W. KOHLRAUSCH. 

The requirements of electric 
lighting have tended during the 
past few years to the adoption of 
dynamos of 500 H. P. and over, 
and to all appearances the future 
will demand the construction of 
considerably larger machines. Such 
dynamos are usually coupled 
directly to the engine, and are 
therefore run at the same speed as 
the latter. The rotating parts of 
such large machines, running at 
present usually at the normal speed 
of 80 to 130 revolutions per minute, 
have a diameter of over 9 feet. 
This dimension is determined in the 
first place by the room required for 
the armature winding and by the 
conditions limiting its form, but 
the following also plays an import- 
ant part in the determination of the 
dimensions of the machine. 


; 


{ 


The number of lires of force pro- 
duced by the current flowing through 
the magnet coils cannot be increased 
at will by means of a possible in- 
crease in the winding of the bobbins 
and of the current flowing through 
the same, with a given sectional 
area Of iron in the machine. A 
saturation point exists with every 
kind of iron, and this saturation 
point cannot be exceeded by any 
infinitely large magnetizing power. 
As the production and maintenance 
of the lines of force involve a re- 
latively greater electrical loss in 
the winding of the bobbins (and 
consequently a relatively poorer 
total efficiency) the greater the 
magnetic density required, we em- 
ploy in practice a magnetic density 
amounting to only about 30 or 50 
per cent. of the maximum density. 
There are other reasons as weil for 
using a limited magnetic density, 
with its accompanying condition of 
increased iron cross-section and 
larger machine dimensions in gen- 
eral. 

It can hardly be doubted, then, 
that under such circumstances and 
in view of the growing demand for 
larger power units we shall soon 
reach the bounds of possibility, if 
the size of the dynamo is to increase 
in direct proportion to its output. 

But, as we have seen, the capacity 
of a dynamo is limited by the room 
required for the armature winding, 
the number of lines of force and the 
number of revolutions at which the 
machine is to run. The question 
therefore comes up as to whether 
any considerable increase in the 
speed of dynamos is _ practicable, 
and whether this would be of any 
assistance. 

In connection with the feasibility 
of an increase in the speed, careful 
attention must be given to its 
peculiar complicated construction 
from __ entirely heterogeneous 
materials. The rotating iron parts 
(and in the case of alternating cur- 
rent machines the rigid iron parts 
also) through which the lines of 
force flow, cannot be built up of one 
solid piece; they have to be made 
up in sheets or in some other divided 
form. The wires carrying the cur- 
rent must be carefully insulated 
from the frame of the machine and 
from each other, and the insulation 
material (hard rubber, micca, paper, 
the spun wire coverings, etc.) can 
only be introduced with great 
difficulty in the construction of a 
large machine. Then, again, the 
magnetic insulation of neighboring 
iron parts by means of unmagnetiz- 
able metals (brass, zinc, copper, 
etc.) is necessary in certain places. 
This explains why the purely 
mechanical engineer, who generally 
builds machines under far more 
favorable conditions, so far as 
materials are concerned, is not yet 
disposed to regard the dynamo as a 
machine. That precision in con- 
struction which we find in other 
machines is really lacking in the 
dynamo, and its calculation, both 
from a mechanical and electrical 
standpoint, is not nearly so sure as 
the calculation of a steam engine. 

The increasing demands imposed 
upon the comparatively small homo- 
geneous rotating parts of a dyn- 
amo at an increased speed, in the 
present general method of building 
up of these parts, present important 
and numerous difficulties in the 
|construction, if the speed of a 500 
;H. P. machine is increased beyond 


150 revolutions per* minute. The 
difficulties would be greater with 
continuous current machines having 
revolving armatures than with 
alternators having rotating fields. 
But we shall undoubtedly learn 
how to overcome these difficul- 
ties so soon as reliable and 
simple high speed steam engines 
of suitable capacity are available. 
At present we, in Germany, adhere 
conservatively to slow speed steam 
engines, and rightly too, so long as 
it is a question of economical work- 
ing, more particularly of economy 
in steam consumption. The con- 
struction today of large slow speed 
dynamos rests therefore to a certain 
extent on a compromise between 
the builders of steam engines and 
those making dynamos. 

An increase in the number of 
revolutions of a machine would also 
be advantageous in various other 
ways, so long as its economical 
working is not seriously impaired 
thereby. Dynamos of the same 
output become small, lighter and 
cheaper, if the speed is increased. 
We can indeed increase one factor 
of the output of a dynamo, namely, 
the voltage, in proportion to the 
speed, provided the magnetic field 
remains constant. In the case of 
self-exciting machines the output 
does not, it is true, vary directly 
with the speed. The increase in 
speed will, assuming that the safe 
working of the machine is to be 
maintained, of course demand more 
solid construction and necessarily 
higher cost. The consequence is 
that the price of machines of similar 
capacity naturally diminishes very 
much more slowly than the speed is 
increased. Similarly the dimen- 
sions of a dynamo decrease more 
slowly than the speed increases, the 
output remaining the same in both 
cases. Practical datain this regard 
differ very much as comprehensive 
experience is wanting. 

Dynamos require an extraordi- 
narily steady running steam engine 
to drive them, as the fluctuations 
in voltage caused by irregularities 
in the speed affect the brilliancy of 
the light very materially, particu- 
larly that of incandescent lamps. 
The brilliancy of an incandescent 
lamp increases from three to five 
times as fast as its working pres- 
sure. It is for this reason that 
periodical fluctuations in the speed 
of the engine are objectionable. 
Engines driving dynamos must 
also be unaffected by severe and 
sudden changes in the load. The 
consumption of power in lighting 
work usually varies, it is true, so 
gradually that any good governor 
can act well enough. Sudden 
changes in the load, however, in- 
variably occur, when, as the light 
consumption increases or decreases, 
additional machines are Started up 
or others shut down, or when ma- 
chines are changed over from charg- 
ing accumulators to connection in 
parallel. In such cases all the 
governors used at present fail to 
act perfectly. Whether we shall 
attain something better with elec- 
trical regulation, perhaps between 
the terminals of the dynamo and 


"| or steam pipe. 


the steam valve, experiments will | 
have to decide.—[Abstract of a / 


paper read at the general meeting 
of theSociety of German Engineers, 
at Hanover. | 
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THE EXHAUST INJECTOR. 





BY LEANDER HAYNES. 


Some time since I had the pleasure | 
of reading before this association a | 
paper on the exhaust injector, as I 
had found it in my every day prac- | 


tice. In that paper only a simple 
description of the device and a few 


points regarding its working were 


given, as I believed theinjector was 
more or less familiar to all of yiu, 
I have been requested to presint 


further data, regarding the same — 


useful device; and for that purpose 





I have received certain data from 
others who have made injectors 
more of a study than I. Reference 
will be made in some cases to the 
former paper. 








Ordinary injectors are operated 
by steam at boiler pressure and | 


these instruments, as you are aware, 
supply feed water to the boiler by 


means of steam taken from the dome | 


made by a standard firm, is a most 


One of these devices | 


desirable adjunct to any boiler and — 


generally gives satisfaction. The 
greatest drawback to the ordinary 
injector, is that if it stops working 
for any reason, it must be manipu- 


lated before it will again start. | 
This objection is, of course, met by | 
injector manufacturers with the | 


statement that their injectors never 
fail, but this is neither true nor cor- 
rect. 
will say, that I have never yet come 
across an injector, except of the 
kind I am about to describe, which 
was altogether automatic. The 
automatic feature is always set 





From my own experience, | — 


forth in strong language in the | 


various descriptive circulars of each 
manufacturer. 

With the exhaust injector, as | 
have found it, the case is different 
and I hope to make plain to your 
comprehension that in this we have 
an instrument which removes the 
uncertainty and at once inspires 
the user with confidence. 

When first brought before the 
public, some eight or ten years ago. 
the exhaust injector did not meet 
with the great amount of enthu- 
siasm among engineers that one 
might have expected; and yet. 
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when the ordinary injector was 
first brought out, the engineering 
world was taken by storm, as it 
were, but this can, I think, be 
better accounted for, because en- 
gineers did not: at that time under- 
stand its principles and many do 
not at the present day believe that 
the exhaust injector can accomplish 
its work with steam at atmospheric 
pressure. The statement appears 
too good to be true. Many engin- 
eers reach the hasty conclusion that 
an injector must have pressure of 
steam to operate it and that this 
pressure must be supplied from the 
exhaust pipe, which would then act 
as back pressure on the piston of 
the engine; hence, under such con- 
ditions there could be no economy 
by its adoption. In my former 
paper on this subject, I described 
particularly regarding the back 
pressure and why the effect of the 
exhaust was opposite. 

Perhaps the most important point 
to be noticed in connection with 
the exhaust injector, is its per- 
fectly automatic action. When the 
conditions for working are right, 
with plenty of steam and water to 
meet the requirements, the injector 
will work steadily; but supposing 
that the conditions vary, as for in 
stance, the engine is running at 
varying speeds; then when the 
supply of exhaust steam is too liftle 
for the supply of water, the injector 
ceases 10 work, but as soon as_ the 
engine again supplies the requisite 
or usual amount of steam, the in- 
jector again re-starts itself without 
any manipulation whatever and will 
continue to work until steam is shut 
off from the engine, or the supply 
greatly reduced. When steam is 
wholly shut off, the injector will 
suck ull of the steam from the pipe 
and the result is as remarkable to 
witness, as it is beautiful to con- 
template. 

By the aid of the model now be- 
fore us, which is an injector with 
one side removed, I will endeavor 
to describe the construction and 
show the action of this excellent 
device. You are all, no doubt, 
familiar with the construction of 
ordinary injectors, but I will explain 
that the steam connection is shown 
at A, the water connection at B, the 
overflow at C, and the delivery to 
the boiler at D. Here we find, as 
in the ordinary injectors, three 
nozzles, namely, the steam nozzle, 
shown in the accompanying cut at 
A, the combining or mixing nozzle 
b, and the delivery nozzlec. Run- 
ning through the steam and delivery 
nozzle, is a small fixed spindle, 
whose function is, merely to con- 
centrate the steam. It is to the 
peculiar construction of the com- 
bining nozzle that I wish to draw 
your special attention, as it is the 
most unique device ever placed on 
an injector, in order to assist in its 
perfect working. This’ nozzle is 
split from the smaller end or throat, 
backward for more than one-half its 
length, one-half being solid with 
the balance of the nozzle and the 
other half arranged to work freely 
on ahingeshown ate. This hinged 
portion enables the area of the 
throat to be enlarged or contracted 
according to the conditions of work- 
ing. 

The delivery nozzle is quite similar 
to that of an ordinary injector and 
is screwed into the cast iron body 
as shown at f, by which means the 
two nozzles may be withdrawn for 


examination and cleaning without 
disturbing any of the joints. This 
is a very desirable feature, especially 
when dirty feed water is used. 
When the injector is in operation, 
the water is delivered through the 
combining nozzle into the delivery 
nozzle and thence to the boiler; the 
velocity of the water between the 
two nozzles is such as to carry with 
it all the air inside the body of the 
injector. The temperature of the 
feed water that the exhaust injector 
will handle, averages nearly 180°. 
In my former paper, I gave some 
data as to the amount of water this 
style of injector would put into the 
boiler at a given time and also the 
weight of steam required to per- 
form the work, which was about 
eight pounds water per one pound 
of exhaust steam. 

The power or ability of these in- 
jectors to do work, when using ex- 
haust steam, is a point on which 
many engineers stumble, for they 
cannot clearly see how steam with 
ho apparent pressure can compel 
water to enter a boiler against a 
pressure of from 75 to 90 pounds of 
steam. The following explanation 
of the operation of the exhaust in- 
jector will assist in making this 
problem more clearly understood. 

Steam at atmospheric pressure 
will rush into a vacuum with a 
velocity of 1,888, feet per second, 
while steam at 110 pounds pressure, 
flowing through an open pipe into 
the atmosphere, will have the same 
velocity. From this, we learn that 
steam at no pressure in the atmos- 
phere will flow into a vacuum with 
about the same energy as steam of 
110 pounds pressure escaping freely 
into the atmosphere. To under- 
stand this clearly, we must consider 
that in one case, the steam in its 
escape strikes nothing, while in‘the 
case of the higher pressure steam, 
it comes in contact with air, which 
acting as a cushion, retards its flow, 
so that its effective energy is re- 
duced. This is the key to the mys- 
tery of the exhaust injector and I 
trust it has been made sufficiently 
plain for your comprehension. The 
velocity of steam given above may 
be verified by consulting any stand- 
ard author on the theories of heat 
and steam. 


In my former paper another point | | 1 


regarding oil going to the boiler by 
the use of the exhaust injector was 
mentioned; and you will pardon me 
if I alluded to the same subject 
again, for I will give some reasons 
why little or no oil is introduced in 
the feed water when it is supplied 
by the exhaust injector. The ex- 
haust steam is not all equally charged 
with grease or oil, some, practically, 
being heavily charged, while other 
portions are free. The injector 
drawing its steam from the supply 
will cause the lighter or purer atoms 
to rush into the injector while the 
heavy particles will flow past and 
continue through the exhaust pipe. 

Economy is a great point aimed 
at now days and no matter how 
fine any injector may be, if nothing 
is to be gained by its adoption, it 
will not find much favor with en- 
gineers or steam users and 1 think 
it would be simply absurd on my 
part to attempt to prove that there 
is economy in the use of this inven- 
tion which I have endeavored to 
describe. It is apparent to the 
simplest mind that if you can use 
over again that which has already 
done its work and cauce it to do 


other work, there must be a saving 
in the operation; and this we find 
is the case in the use of the steam 
injector. It is a case of utilizing a 
waste product and making a gain 
by so doing. 

There is also a saving of labor in 


firing which is a very important 


point for us to consider, for if we 
had an appliance which showed econ- 
omy for the owners and put extra 
labor on the engineers, it. would 
not find great favor with any of us. 
I cannot illustrate the saving of 
labor better than by repeating an 
anecdote, which I once read. A 
gentleman was being shown around 
a plant to witness the working of 
the injector and was taken into the 
fire room. The fireman in charge 
seemed exceedingly anxious to im- 
press upon the gentleman in ques- 
tion, the many good points regard- 
ing an injector as a boiler fe ‘der ard 
wound up by saying that since the 
injector was applied he had gained 
fourteen pounds in weight. This 
kind of argument was, of course, 
conclusive. 

I have not been able to describe 
all the principles involved in the 
operation of this device or givé you 
as concise data as I wish; neither 
have I described all its merits; but 
I think you agree with me that the 
principles are there and that for an 
economical boiler feeder there is 
nothing on the market which will 
compare with thé exhaust injector. — 
[Read before Robt. Fulton Ass’n, 
N. A. S. E., Nov. 5, 1892. 
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McDONALD’S BALANCE SLIDE VALVE 





C. B. Botsford, writes to the 
Locomotive Engineers’ Monthly 
Journal as follows: Having recent- 
ly been shown a technical publica 
tion giving an illustration of Mr. 
McDonald’s balance slide valve, I 
enclose a description of the same 
for the benefit of my _ technical 
brothers. It is of simple and dur- 


able construction, the illustration 
being made from a drawing of a 
valve fitted on a locomotive run- 
ning on the imperial government 





railways of Japan, a six-wheeled 
coupled tender engine, wheels 4 
feet diameter, cylinders 16 by 22 
inches, and boiler pressure 160 
pounds per square inch. The im- 
provement has been patented by 
Mr. John McDonald, of the Railway 
Shenbasi, Tokio, Japan. The valve 
is formed with an open top, in 
which slides vertically a crown 
plate or cover adapted to be pressed 
by back pressure of the cylinder in 
contact with the face plate held on 
the steam chest cover. In the 
middle of the cover is a valve which 
opens into the steam chest over the 


space covered by the crown plate, | 
the valve opening to the atmosphere | 


when the live steam is shut off from 
the steam chest, whereby all vacuum 
in the cylinder is destroyed. In 
starting, there is ordinarily a 


momentary puff of steam, until the 
crown plate rises, and the operator 
can observe whether the valve is 
working balanced or unbalanced, 
according to the escape or non-es- 
cape of steam, a lever or link en- 
abling the operator to close the 
openings of the valve as desired, 
when the improvement works like 
an ordinary slide valve. Fig. 3 
represents the packing strip held 
by a curved spring in the end and 
side walls of the crown plate, and 
Fig. 2 is a spring pre‘erably used, 
but not considered essential, to 
keep the crown plate against the 
upper face plate. It is said that 
one locomotive in Japan, provided 
with one of these valves, has run 
over 38,000 miles, showing no 
wear whatever, the trials thus far 
being so successful that other loco- 
motives are being fitted with the 
improvement. An especially valu- 
able feature of the device is that it 
automatically opens the cylinders 
to the atmdsphere when the engine 
is running without steam, so that 
there is no vacuum created and no 
tendency to suck smoke and ashes 
into the cylinders. 

The cut is loaned us by the editor 
of the Brotherhood Journal. 


—_———_———_ 


A VERY interesting process at 
the works of the Crescent Steel 
Company, Pittsburgh,is the manu- 
facture of drill rods by the use of a 
patented machine, which by a suc- 
cession of compressions swages the 
rods (cold) to any required size, not 


only insuring a good finish, but uni- 


formity of sizc, and an equal degree 
of condensation from circumference 
to center. In the production of 
these rods the use of wire gauges is 
strictly prohibited, and in their place 
is used the micrometer caliper, 
thereby working by actual measure- 
ment to correspond with a printed 
list of sizes, or with the decimal e- 
quivalents of fractions of an inch in 
common use. Thedemand for these 
rods, to be used for drills, taps, rea- 
mers, punches, etc., is constantly 
increasing, while the testimony in 
their favor, both for quality and uni- 
formity of size, is a very strong in- 
dication that mechanics can now pa- 
tronize American manufacture in the 
matter of drill wire, and still use 


Be the best which the market affords. — 


[American Manufacturer. 
> —_—  _-___—— 

A FRENCH engineer has invented 
a new crank, which he claims does 
away with the dead point. The 
crank-pin works in a slot cut in a 
steel disc fastened to the end of tle 
shaft and is pressed upon by a 
spring, which is so ‘adjusted that, 
at the ordinary working steam- 
pressure, it is held firmly in’ place 
If, however, the crank be at a dead- 
point, when the full pressure of the 
steam is admitted into the cylinder 
the spring is compressed, the crank- 
pin slides in the groove so as to 
assume an angular position to the 
shaft, and the latter begins to re- 
volve. As the pressure of the steam 
in the cylinder while the engine is 
in motion is less than that in the 
boiler itself, as soon as the shaft 
begins to turn, the pressure against 
the spring is relieved, and the crank- 
pin flies back to its usual position. 
The tension of the spring is adjusted 
as necessary. 
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THE DANFORTH CASE. 
Recently an engineer on a United 


States cruiser was suspended for 
one year on half pay, because he 
did not leave his post immediately 
on receipt of a summons to appear 
before the officer of the deck, but 
waited a short time till he could be 
relieved. Mr. Danforth, the en- 
gineer in question, was ‘‘on watch.” 
He was engaged in repairing or 
otherwise attending to some pipe, 
when a messenger was sent for one 
of his machinists to answer some 
offense. Mr. Danforth, not think- 
ing this summons urgent, waited 
long enough to procure another 
man to take his place, sending word 
that as soon as this was done the 
machinist would be sent to he.ad- 
quarters. This did not satisfy the 
officer, and he dispatched an order 
for Mr. Danforth. Thelatter could 
not conveniently comply at once, 
and supposing that some informa- 
tion or explanation concerning the 
machinist was all that was wanted, 
returned word that he would report 
inashort time. For this he was 
_ arrested and is now under suspen- 
sion. 

The secretary of the navy should 
not have approved the recommenda- 
tions of the officers who sat in judge- 
ment on the case. If punishment 
for so trivial an act of disobedience 
was necessary to preserve the rules 
inviolate, the rules. should have 
been revised to meet the needs of 
the present. It is very likely that 
the rules were framed when condi- 
tions were very different from the 
present. When men-of-war de- 
pended principally on their sails 
for motive power, the ‘‘officers of 
the line” were the only individuals 
of any importance aboard—at least 
they thought so. The mechanism 
of the ship was of secondary con- 
sequence, and seamanship = and 


artillery were the only qualifications 
of first consideration. The officers 
understood this. There was noth- 
ing connected with the machinery 
that required men of brains, as 
very little depended on the machin- 
ery. Red tape and severe discipline 
were in vogue and were the stock 
in trade of the ‘‘officers of the line.” 
A midshipman just out of Annapo- 
lis, was a bigger man than any 
engineer. The rules of discipline 
now in force were probably made 
for the serviceas it was then. But 
how entirely the service has 
changed. A man-of-war today would 
be nearly as helpless without acom- 
petant naval engineer and a large 
corps of well trained assistants as a 
sloop of war fifty years ago without 
masts, sails orrudder. The motive 
power depends on the engineers, 
and the working of the guns, the 
handling of the ship and the com- 


fort and sanitations of the great 


floating fort depend also upon them. 
The electric plant isof great impor- 
tance, requiring a chief electrician 
of great skill. All this intricate 
and extensive mechanism is under 
supervision of the engineer. The 
engineer on watch is responsible 
for it all, and he is really a more 
important person to the efficiency 
of the ship than the man with 
shoulder straps who walks the most 
prominentdeck. And yet, it appears 
that a coxcomb who supplies noth- 
ing essential to the navigation and 
usefulness of the ship can order this 
engineer to appear before him for 
any trifling cause, and if every- 
thing connected with the tremen- 
dous mechanism under his charge 
must stop still, that engineer must 
drop his work, suspend everything 
and run, un ler pain of dismissal, if 
not quickly enough to suit the 
vanity of the bunch of officiousness 
who sent for him. The rules need 
revision very badly. Mr. Danforth 
shoult be put back on duty, and 
protecéion afforded him, as well as 
every other engineer, not to men- 
tion the service itself. Theengineer 
should either be an ‘‘officer of the 
line,” or else the government of the 
ship so changed as not to keep him 
under the heel of a capricious 
lieutenant or other ‘‘graduate”’ 


from Annapolis. 
A? 

A MATERIAL which is being satis- 
factorily introduced for paving 
streets is composed of granulated 
cork and bitumen pressed into 
blocks, and which are laid like 
bricks or wood paving, the special 
advantage secured being that of 
elasticity. In roadways it furnishes 
a fine foothold for horses, and at 
the same time does away to a great 
degree with the noise that commonly 
accompanies city traffic. In Austra- 
lia this method has been resorted 
to with excellent results. 

——____—_.2—_————_—_— 

AFTER the trade incedental to 
holidays, the World’s fair trade will 
begin, so that there is a busy year 
before us. 


STATISTICS OF THE RUNNING OF A WATCH. 





Watches were formerly highly 
esteemed, and the greatest care 
was taken of them, but since they 
have become cheap, they are ruth- 
lessly submitted to all causes of de- 
struction (falls, dust, sudden 
changes of temperature, magnetism, 
etc.), and the owners are sometimes 
astonished at their refusal to run. 
Yet, as compared with any sort ofa 
machine, an otdinary watch is a 
marvel. <A few figures will make 
this understood. The spring actu- 
ates the barrel, the motion of which 
is transmitted through three wheels 
to the escapement, whose wheel 
strikes the anchor or the cylinder 
of the balance wheel at an average 
rate of 8,000 blows per hour (with 
differences of from 3,000 to 4,000, 
according tothe system). Another 

earing retards the motion trans- 
mitted to the hour hand in the ra- 
tio of 12°to 1.. ‘All the motions of 
the watch are discontinuous, and are 
effected in little equal jumps, the 
number of which exceeds two hun- 
dred million a year in certain watch- 
es. Those who are careful about 
preserving their watches have them 
cleaned every two years, that is to 
say, after 300 or 400 million im- 
pacts. At the end of twenty years 
a well made watch, and one that 
has not been destroyed. premature- 
ly, must undergo a change of a few 
pinions, but it is after several thou- 
sand million of the little jumps 
that we have spoken of, and after 
the escapement wheel has made tens 
of millions of revolutions. If to 
this we add complications such as 
the chronograph and watches giving 
the date and repeating the minutes, 
we remain astounded at their possi- 
bility. As for the distance traveled 
by the exterior of the balance, that 
is so unexpected that all our readers, 
we think, will admit theresult only 
after having verified the calculation. 

The balance of a 19 line watch 
measures on an average 0.66 of an 
inch in diameter upon the regulating 
screws. It makes 5 oscillations of 
one revolution and a half per sec- 
ond, say a travel of 15.5 inches per 
second, 20 miles per day and 7,500 
miles per year in round numbers. 
Now watches that give the perpet- 
ual date are provided with a wheel 
that makes one revolution in four 
years. During this time the bal- 
ance will have made the tour of the 
world. The small amount of power 
utilized for the running of a watch 
is no less extraordinary. Accord- 
ing to the Journal Suisse d’Hor- 
logerie, a watch spring weighing 
30 grains is capable of running a 
watch forty hours. At the 
rate of 72.5 foot pounds available 
per pound of steel we shall have 
0.29 foot pound for forty hours, or 
0.00725 foot pound per hour. One 
horse power develops in one hour 
543.75 x 3,600= 1,957,500 f. p. A 
watch requires then, 

0.00725 7.25 

——— += Seen eer) i Pp 

1,957,500 1,957,500, 000 
in other words, a one horse power 
would suffice to run 270 million 
watches, or probably all the 
watches that exist on the globe. 
And, again, it is the escapement 
that consumes the greater part of 
such power. In fact, the escupe- 
ment wheel sets itself rapidly in 
motion and undergoes an abrupt 
stoppage, which, according to the 
principle enunciated by Lazare 


Carnot, always occasions a loss of 
live power, or, as we wouid say to- 
day, a waste of energy. The re- 
sistance of the air to the motion 
of the balance and the coiling and 
uncoiling of the hair spring also 
occasion losses. What remains 
for the gearing and the arbors? 
Not much, assuredly. And all this 
mechanism, placed under various 
conditions of position, temperature 
and air pressure, manages to run 
at less than a second variation, 
about, per day.—[La Nature. 
——_—_ 


Production of Pure Iron and Steel. 

A paper, read before the Iron and 
Steel Institute, described two new 
methods, one for making chemically 
pure iron and the other for making 
a steel with high carbon and low 
phosphorus economicalty in a basic 
furnace. To make a pure iron, 
charges composed of from one-half 
to four-fifths of good scrap, and 
one-half to one-fifth of good Swedish 
pig, were worked very quickly. 
The following is the analysis of the 
iron obtained: Combined carbon, 
trace; silicon, 0.005; manganese, 
trace; phosphorus, trace; sulphur, 
0.015. Great care’ and watchful- 
ness is necessary in working these 
charges, as the metal is liable to 
burst out of thefurnace. This iron 
can only be in small piece-, even 
with the greatest care. 

The principle of the second pro- 
cess consists in melting scrap with 
carbonaceous material, and the re- 
sults of the experiments have shown’ 
that when a pure carbonaccous 
material and free from phosphorus 
can be obtained there will be no 
difficulty in producing a pure cur- 
bide of iron containing only suff- 
cient manganese for farging. On 
the bottom and banks of the bath 
of a Siemens furnace with a basic 
lining, a layer of coarsely-broken 
limestone was evenly laid, and on 
this coke was charged; the scrap 
was then charged on the top of the 
coke, and the charge was melted 
down as quickly as possible. The 
scrap used in these experiments 
averages sometimes as muchas 0.07 
phosphorus and 0.03 sulphur. The 
scrap, as it melted, trickled down on 
to the coke, which not only reduced 
the oxide of iron formed in the meit- 
ing, but also carbonized the stccl, 
so that when the charge was melted 
the metal contained from 1} to2 
per cent. of carbon. A good fur- 
nace, working well, will require 
about 9 cwt. of coke to 14 tons of 
metal. When the charge was 
melted additions of ore (manganifer- 
ous ore for preference) and lime- 
stone were made as required, and 
the charge was worked in a similar 
manner to a charge in a silica- 
lined furnace, except that limestone 
was used. The amount of slag pro- 
duced by this process is small, and 
it usually contains about 15 per 
cent. of ferrous oxide and 25 per 
cent. of silica. It has very little 
action on the banks of the furnace; 
the repairs, therefore, to the fur- 
nace bottom and banks are much 
less than when the charge is. worked 
without coke. 
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AMONG two hundred designs sub- 
mitted to the American Express 
Co. for robber-proof cars is one 
with sides of boiler iron and arched 
roof. The door is on the side, and 
on top is a turret for armed men, 
with port holes for mitrailleuses. 
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Readers are invited to use this department. 
All questions on mechanical] and scientific sub- 
jects of a practical nature and of general interest 
will receive attention. The writer must give his 
name in full, but nothing that may identify him 
will be published with a qerice if he requests 
his name withheld. It will give the editor pleas- 
ure to assist, through this column, all readers, if 
possible, and he cordially solicits practical 
gueries. | 


(474.) U. Rorapaugh & Co., 
Smithville Flats, N. Y., write: 
‘Will you kindly inform us through 
your Questions & Answers’ column, 
the best way to finish up the sur- 
face of a 72”x16” wood rim pulley, 
after being turned?” A.—To finish 
the face of your wood pulley, first 
fill the face with a wood filler com- 
posed of silver white, thinned with 
naptha, using a little yellow ochre 
‘to color. Apply quite thick and 
after letting it set for five or ten 
minutes rub with excelsior or shav- 
ings. This will leave the face 
smooth. After letting it dry 
thoroughly, give it two or three 
cgats of shellac, rubbing each coat 
dewn, if an extra nice job is de- 
sired. Any wood filler sold by the 
trade will answer the purpose of 
that above mentioned. 


(475.) R. L. West, Brockton, 
Mass., writes: 1. ‘‘Please inform 
me about the meaning of the figures 
on an indicatorcard. For example, 
you see a card marked ‘scale 40’; 
what does it mean?” A—Thescale 
number on an indicator card means 
that the spring used in the ‘indica- 
tor is of such strength that 40 
pounds pressure’ in the cylinder 
will move the pencil just one inch 
in height on the card. Suppose 
the ‘‘card” to measure 1#” in height 
and the scale is 40, then 40x13— 
70 pounds = the pressure in the en- 
gine cylinder at that point. 2. 
‘How do you find the mean effec- 
tive pressure from a card?” A.— 
After finding the area of the space 
enélosed by the lines of the ‘‘card”, 
mialtiply it by the scale number and 
divide this product by the length 
of ‘the card in inches. Calling the 
area 34 square inches and scale 40, 
and length of card 3%” we have 
34x40 divided by 3# which gives us 
374 pounds as the mean effective 
pressure, usually written as M. E. 
P. This area can be found by 
using a planimeter or by estima- 
ting from measurements, but we 
cannot go into detail at this writ- 
ing. 

(476.) P. J. Munroe, Philadel- 
phia, Pa., asks: 1. ‘Could you 
run a Corliss engine with one end 
of cylinder in case a valve bonnet 
broke on one steam valve? I claim 
it cannot be done with satisfaction 
or much power.” A.—It has been 
and can be done without consider- 
able trouble, except in starting or 
where the load varies greatly. 
For turning ordinary mill machin- 
ery it will run very well until a 
new one can be obtained. Running 
in this way it gives nearly as much 
power, and sometimes more, than 
when running both ends and cut- 
ting off every stroke. For when 
cutting off the steam follows less 
than half stroke on both ends, 
whereas running only one end and 
not cutting off allows steam 
to follow full stroke. On a high 
speed engine this would block the 
exhaust, but as a Corliss can not be 
successfully run at high speed this 


objection has less weight. Run- 
ning on one end is not to be recom- 
mended as it is not economical nor 
convenient, but it can be done in a 
case of necessity. 


(477.) W. K. White, Oshkosh, 
Wis., asks: ‘How can I keep my 
crank pin cool? Theengine is run- 
ning 250 turns per minute and runs 
an all night load, in a small elec- 
tric station, but the crank pin will 
heat.” A.—If the engine has a 
side crank the trouble may be 
remedied. Drill into the centre of 
crank pin a §” hole and then 
meet this with one or more smaller 
holes drilled in from the bearing 
surface of crank pin. Tap hole in 
the end of crank pin and screw in a 
small elbow so as to leave the free 
end pointing to centre of main 
shaft. Screw a small pipe (4” iron 
or brass) into elbow, reaching near- 
ly to the centre of the main shaft 
and finish by putting a ball on the 
end'so as to have the ball come in 
line with the centre of main shaft. 
Have an opening in the side of this 
ball which will be in line with the 
centre of the shaft and connect 
with the pipe. Then you can stick 
your oil can spout into this and 
flood the bearing if necessary while 
the engine is running at full speed. 
Centre crank engines require a 
different method. — 


(478.) R. <A. Wells, Fostoria, 
asks: 1. ‘How fast is a falling 
body traveling at the end of the 
fifth second of its fall, and how can 
I reckon this out for any case?” 
A.—At the end of the fifth second 
a falling body will. travel at the 
rate of 160.8 feet per second, which 
is easily calculated from this simple 
formula: V—G T, where V= veloc- 
ity at end of any sceond; G—the 
increment of velocity due to grav- 
ity, which in this latitude is about 
32.16; and T—the number of sec- 
onds. Then we have V=32.16x5d 
or V—160.8 feet per second. 2. 
‘‘How far will it have fallen in this 
time?” A.—This involves a more 
complicated problem, the formula 
for which is: S=4G T? where S— 
the total space fallen through in 
any given time and the other letters 
as before. As G=32.16 then 4 G 
— 16.08 and it reads S=— 16.08x25, 
which is the square or second power 
of 5, and we get S— 402 feet as the 
distance passed through in five sec- 
onds. 


(479.) D.S. Darling, West Bend, 
Ia., writes: ‘‘Two parties whom 
we will call A and Bare now having 
quite an argument over a small 
boiler, and bave decided to leave 
the matter to you. The boiler is 
an upright. Its fire box is 24” in 
diameter and 20” high. There are 
40 flues or tubes 2” in diameter 
and 36” long, their top ends open- 
ing directly into the smoke pipe. 
What is the H. P. of the boiler?” 
A.—About 6 H. P. 


(480.) A. D. Johnson, Moosup 
Valley, R. I., writes: ‘I noticed 
in your issue of Oct. 15 directions 
for preparing graphite for steam 
fitting, but it does not give the 
proportion of either the graphite 
or plumbago.” A.—Use enough 
linseed oil with the graphite (often 
called plumbago) to make a thin 
paste. 


(481.) G. N. Collins, Savannah, 
Ga., writes: ‘Will you please an- 
swer a question for me? A friend 


the pulley you wish to make. 


and myself had a dispute about an 
engine being cold on a side track 
with no water in the boiler. 
engine had two good injectors and 
a tank of water, and she was in 
condition to be towed. I claimed 
that the engine could be filled with 
water with the injectors, she being 
towed, and the cylinder cocks and 
whistle valve closed, with the 
throttle open; that every stroke 
which she took she would pump out 
the air that is in the boiler, the 
water taking its place. Was 1 
correct?” A.—The water ought 
to be pumped in this way. The 
cylinders act the same as a 


pump. 


(482.) Reader, Fairplay, Col., 
asks: ‘Can you inform me in your 
valuable paper regarding the pro- 
cess of making paper pulleys, and 
the materials used?” A.—Tomake 
a friction pulley, cut out of straw- 
board sections a little large than 
Bolt 
them tightly together between cast 
iron flanges, with a hollow hub, and 
turn off to the desired size. ce 

To cover a pulley, wind strips 
of tough paper around the pulley 
and glue securely. 


(483.) John Starkey, Minerva, 
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THE VAN AUKEN STEAM TRAP. 

In presenting the accompanying 
cut of the fidelity steam trap, made 
by the Van Auken Steam Specialty 
Co., of Chicago, we wish to say but 
little, for there are but few parts 
in its make-up and, therefore, as to 
its construction little need be said. 

We can simply state that there 
is nothing about it that can get out 
of order which can not be easily 
remedied. It is built on the most 
modern, simple, practicable and 
scientific principles. In a word, it 
will work wherever a steam trap is 
required, whether for high or low 
pressure, and as to its efficiency the 
manufacturers submit below just a 
few of the many hundreds of testi- 
monials which are furnished gratu 
itously to them. | 

These traps are sent to users on 
30 days trial, a proof of the confi- 
dence the manufacturers have in 
them. 

Macomb Pottery Co., Macomb, 
Ills., under date of May 25, 1892, 
say: ‘We have in use in our factory 
two of your steam traps; we use 
them for draining the steam dryers 
for drying our ware. We think 
they are built on the right principle, 
and would not like to be without 
them. We are doing our drying 


THE VAN AUKEN STEAM TRAP. 


O., writes: ‘In the November 15 
number of the SCIENTIFIC MACHINIST, 
is published an article on using 
exhaust steam for heating, by plac- 
ing an ejector at drip end of radi- 
ators. We have a dryer with 10 
radiators, each radiator containing 
1,200 feet of 1” pipe. 1. How 
large an ejector will it require to 
create sufficient vacuum for the 10 
radiators? 2. Is 1}” pipe large 
enough to conduct steam from main 
line to each radiator? 3. Can we 
utilize all the exhaust steam of an 
80 H. P. engine?” A.—1. Nota 
very large one. It depends on the 
kind and construction of the e- 
jector. 2. Yes. 3. Do not think 
you can get it all through radiators 
of this size without blocking the 
engine—there is not. enough area 
in the pipes. 


ie Readers are cordially invited 
to send us any questions, comment, 
information, ideas or corrections 
that suggest themselves while read- 
ing the ‘‘Questions and Answers.” 
The time to do it is when it is in 
mind. If one puts it off he is very 
likely never to get at it. Now is 
the best time. All communications 
are appreciated. —[Kd. 


with about two-thirds 
formerly used.” 

Coaldale Brick & Tile Co., Coal- 
dale, Jeff. Co., Ala., under date of 
May 25, 1892, write: ‘The No. 2 
steam trap, purchased of you in 
April, works like a charm and en- 
ables us to keep dry steam in pipes 
continually. We drain 3,700 feet 
of one-inch pipe with it after pass- 
ing through 160 elbows. We con- 
sider it indispensable to a success- 
ful working of dryer and recommend 
it to the trade.” 

Pioneer Hat Works, Wabash, 
Ind., under date of May 23, 1892, 
write: ‘‘The No. 3 steam traps pur- 
chased of you in February last have 
worked to our entire satisfaction, 
and have no hesitancy in recom- 
mending them to any one interested 
in this class of goods.”’ 

Further information, prices, etc., 
will be furnished by the Van Auken 
Steam Specialty Co., 203-207 South 
Canal St., Chicago, II. 


the coal 
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A NEW parasite has been dis- 

covered which infects paper money 

and is found nowhere else. It is 

invisible to the unassisted eye, does 

not attach itself to persons, but 
multiplies at a rapid rate. 
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A Handy Engine Tool. 
EDITOR SCIENTIFIC MACHINIST: 

In this age of rapid development 
and large increase in the size of 
shop work, tools of former years 
are inadequate to the needs of the 
times, and something rapid and 
less cumbersome as work becomes 
larger is demanded. 

In other words, instead: of the 
heavy work going to the light tool, 
we should make the light tool go to 
the heavy work. 

Some years since, noticing the 
old methods of -facing and boring 
the ends of Tangye bed plates for 
steam engines, for the attachment 
of cylinder, and the unreliability 
and incorrectness of the work done, 
also at the same time needing a 
tool for that special. purpose, I de- 
signed a simple and comparatively 
light tool to attach to the bed plate 
lying on the shop floor independent 
of any heavy tool. The work done 
with it, I find as near perfect as at- 
tainable, by ordinary mechanical 
appliances. The plan of tool is: 
The bed plate slides are planed up 
true to the center lines, two saddles, 
one at each end of the slides, are 
bored and fitted centrally, for a 
suitable boring bar, running through 
both saddles, with a facing cutter- 
head traversing radially with bar, 
next to the end of bed plate to be 
faced, and driven by any suitable 
power attachment. This consti- 
tutes one of the most simple and 
efficient special light tools for shop 
work. In fact the tool with slightly 
modified attachments may be used 
for a variety of work to good ad- 
vantage, and successfully for rebor- 
ing engine cylinders, in place, with- 
out detaching from bed plate. In 
some instances, it has demonstrated 
the cylinder of a modern high 
speed engine to be 4” out of align- 
ment with the slides of the bed 
plate. E. Fawcett, M. E. 

os 


How to Remedy Hot Bearings. 
EDITOR SCIENTIFIC MACHISIST: : 

In reply to Victor Ferriott, Akron, 
-O., question No. 460, in issue of 
Nov. 15th, if he will provide himself 
with a bottle of ammonia, say about 
one pint, and keep in a handy place, 
then when his hot box gets so he 
thinks it liable to fuse the metal, 
let him pour the ammonia in quite 
liberally, but not extravagantly, 
and then follow it up with a free 
use of good oil, and he will find the 
result ‘‘magical.’’ Of course it is 
not expected that his bearings are 
adjusted too close, as in that case 
only slightly loosen the bolts hold- 
ing down the cap, and there is no 
necessity for shutting down his 
engine. ° S. R. M., 

Fort Steilacoon, Wash. 





A Preparation for Cleaning the Hands. 
EDITOR SCIENTIFIC MACHINIST: 

One of the hardest things for a 
machanic to do, is to keep his hands 
clean. Dirt is honorable of course, 
and we care nothing about it when 
at work, but when at home and 
when out at any public gathering, 
we often feel ashamed of the dusky 
ridges and surfaces of our hands in 
which the grease has become so in- 
Sinuated that almost no amount of 
soap and water will take it off. I 


think no one should object to clean 
hands, and I have a receipt that 
will enable any man to have them 
as white as a banker's (not as soft, 
of course), no matter how greasy 
his work is. The engineer I received 
it from, by its use keep his hands 
as free from grime as any lady’s. 
When he ‘‘washes up” and sits down 
to supper you could not tell that he 
ever bandled an oil can or a piece 
of greasy waste in his life. His 
wife and children (especially his 
daughters) are not ashamed to have 
their elite company gee his hands. 
Of course they should not anyhow, 
but girls are sometimes unreason- 
ably sensitive and you must put up 
with it. I, myself, do not think it is 
too much on the ‘‘Miss Nancy” order, 
to be particular about having per- 
fectly clean hands, nor can I blame 
the women folks for wishing their 
men folks to look ‘‘nice’ around 
home and:when in company. Iam 
an engineer myself and know all 
about it. But, the7 receipt. It is 
as follows: Mix together 4 oz. car- 
bolic acid, 3 oz. glycerine and 4 oz. 
water. After washing the hands 
with soap and water and drying 
them, rub on some of this prepara- 
tion, continuing the rubbing till 
they are dry. After it has been 
used a while, soap and water will 
take out the dirt and all of it. Its 
use should be kept up right along. 
° ARNOLD B. Horp. 





Had not Been Opened for Fifteen Years. 
EDITOR SCIENTIFIC MACHINIST: 

I seein the ScIENTIFIC MACHINIST 
‘(Lectures by the Old Man,” which 
I like very much. I am going to 
try and give my experience of a 
trip I had in the country to repair 
a boiler. In the first place Iam a 
machinist by trade. I was sent 
way up in the country to fix some 
flues that were leaking very bad. 
The proprietor thought we would 
have to put new flues in, so when I 
got into the back end of the boiler, 
it looked as if there was not one 
from which a stream of water did 
not run, I looked for the hand-hole 
in the back end, but there was none, 
so I asked if there was any in front. 
The owner told me there was none, 
so I told him there must be one. 
I got out and went round to the 
front to see. In the meantime I 
asked how he cleaned his boilers, — 
how he got out the scale. ‘‘Oh,” 
he said ‘‘we blow them off a little 
every day.” Wellafter getting the 
ashes shoveled out, for’ they half 
covered the first row of flues, I dug 
down and got out some bricks. 1 
found the hand-hole, to the surprise 
of all of them. I asked if he ever 
had cleaned out the scale, to which 
he gave a negative answer. That 
boiler had run fifteen years and 
never had been opened. I did all I 
could to have it opened and cleaned, 
but as soon as he saw the back end 
tight and another leak on side of 
shell, he got a man to lay up the 
brick, fired .up, found all tight 
under pressure, coupled her to the 
other boiler and got them to work. 
The other boiler had been set up 
about 8 years, and had not been 
cleaned since set up. 

The guage-cocks had pine sticks 
pushed into the many holes in them 
to hold water. Throygh some of 
them neither water nor steam could 
get, for they were plugged up tight. 
The cocks on bottom of glass gauges 
were plugged up and the lower 
guage-cock of one boiler was eaten 


right off. All that I could see, that|meet with steam imprisoned 
held it in place was a mass of scale| tween, but condensation, will ta 


crowded around the 
against the boiler. 


ANOTHER OLD MAN. 
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Hot Bearings.—How to Get Pure Water. 
EDITOR SCIENTIFIC MACHINIST: 

I would suggest to Mr. Ferriott, 
(question 460 and answer to 465 in 
Nov. Ist, issue), that in my exper- 
ience, with hot boxes and cooling 
them off, nothing has given me 
better satisfaction than cold beef 
tallow and plumbago, as the tallow 
cools and the plumbago polishes the 
bearing. 

In answer to J. B Co., ques- 
tion 469, who are taking water from 
the creek, which is not pure, as 
they say, I once came in contact 
with the same evil, and can tell 
them what I did. I dug a well 30 
feet from the creek. I dug down 
even with the bed of the creek and 
struck gravel. Water was also 
struck, but I went six feet below 
the gravel. To hold a sufficient 
supply of water, I boxed it up, bor- 
ing a sufficient number of 1” holes 
in the side next to the inlet, for the 
water to enter. I had plenty of 
water for my boiler and it was clear 
and well filtered. If their plant is 
situated so as to do in like manner, 
they may get relief in this way. 

Mr. H. 








it Bothered Experts. 
EDITOR SCIENTIFIC MACHINIST: 

In regard to George S. Ramsey’s 
conundrum for engineers, I have 
known of a balance wheel being 
slightly loose and caused a thump, 
which bothered experts to locate, 
and have known one to burst from 
the same cause, 

A. D. JOHNSON. — 
————— >_> 
WATER-HAMMER. 





Water-hammer in steam pipes 
has been a source of a great deal 
of annoyance, and many accidents 
have occurred from this cause. 
Water-hammer has been explained, 
says the Manufacturer and Builder, 
as concussion of water in the pipes, 
due to a vacuum having been 
formed by the condensation of 
steam, permitting the water to flow 
from different directions toward the 
point where the vacuum was formed, 
the momentum being sufficient, 
when striking another body of 
water, or a bend in the pipe, to 
produce a regular hammer-like 
blow, which often starts the joints 
to leaking, or breaks the pipe apart. 
This effect, when it occurs with any 
degree of intensity, is usually 
disastrous to cast-iron pipe, as 
the tenacity of the cast iron is not 
sufficient to withstand the sudden 
blow. 

Wrought-iron pipes, when con- 
nected with cast-iron fittings, also 
suffer from this cause. This effect 
usually takes place when steam is 
first turned into cold pipes, for 
then the condensation following the 
abstraction of heat for warming 
the pipes, leaves a quantity of 
water, which is driven along ahead 
of the steam; but as steam travels 
faster than the water, it will soon 
get into the pipe ahead of the water, 
and, by condensing, forms another 
and separate body of water, as it 
were, which will occupy a certain 
portion of the space in the pipe. 
As the rush of the warmer water 
continues, the two portions will 


place quickly at this time, and the 
partial vacuum formed increases 
the velocity of flow of the water 
until the momentum is expended on 
a bend in the pipe, or against 
water flowing in the opposite di. 
rection, and the resulting blows 
will greatly strain, if they do not 
rupture the pipe. 

Numerous accidents have  . 
curred from the effects of water. 
hammer, and it is only a short 
time since a 10-inch cast-iron steam 
pipe burst from this cause and the 
strangest part of it is that the pipe, 
broke in two places, but then that 
is accounted for because there was 
a bend in the pipe near the point at 
which one of the breaks occurred. 

A recent accident due to water- 
hammer, occurred to a boiler in an 
establishment near Pittsburgh, 
where one boiler of a battery was 
cut out by drawing the fire and 
shutting off the feed, the steam 
connection being left open as was 
customary, although a very dan- 
gerous and uneconomical practice. 
Condensation of steam continued, 
of course, until the boiler had filled 
with water and it had become com- 
paratively cold; then as the blow-off 
cock was opened and a portion of 
the water let out, steam entered to 
fill the space, and, meeting with 
cold surfaces, condensed rapidly 
and produced water-hammer of 
different degrees of intensity in 
different parts of the boiler and 
pipes, with the result that the 
boiler began jumping on its foun- 
dation and tle pipes were so badly 
shaken as to leak at nearly every 
joint. Other damages occurred 
which go to show that the force 
was considerable, as the effect wa: 
felt in nearly all parts of the bat- 
tery of boilers and the attachments. 
What damage was done to the 
boiler is not stated, but it was te 
be inferred that it was considerable. 

The accident could hardiy he 
attributed to carelessness or ignor- 
ance of the engineer on watch a 
the practice was customary at that 
place; but the well known effects ¢! 
water-hammer should have caused 
the engineer to proceed with cau: 
tion when letting water out of the 
boiler, or rather he should have 
closed the valve in the steam pir 
when the boiler was first laid off 
Leaving a steam valve open in this 
manner, in connection with a cold 
boiler is an expensive proceeding. 
even if no accident follows, for the 
condensation of steam in the cooling 
boiler will continue until it is agalD 
fired up and the boiler produces 
steam of the same pressure as that 
entering from the steam pipe. 
Considering the amount of radiat- 
ing surface thus exposed, it would 
require but very little calculation 
to show that every hour such com- 
ditions exist, fuel in appreciabre 
quantities is being wasted. 

Letting steam in on top of the 
water in a boiler injuriously affects 
the boiler plates by the greater ¢* 
pansion produced on the upp 
portion, that being of the sai 
temperature as the steam, whit 
the bottom part of the boiler is de 
creasing in temperature until : 
becomes about the same as that © 
the surrounding atmosphere, pr 
ducing a difference of 250: " 
more. Owing to the poor heat 
conductivity of water, any best 
applied to the surface cannot pe™ 


etrate to an appreciable depth; 
consequently, the boiler is left un- 
der a strain that cannot do other- 
wise than cinjuriously affect the 
plate, and more especially when 
heat is again applied to the bottom 
of the boiler for raising steam, the 
conditions due to expansion are 
changed. The injurious effects of 
contraction and expansion of 
boiler plates are well known, but 
the various conditions under which 
they may be produced are not so 
clearly understood. 

Heating the top of a boiler by 
the introduction of steam above the 
water is certain to produce a great- 
er amount of expansion than will 
ever occur under the usual condi- 
tions of the application of beat, for 
when steam is introduced above 
the water, the iron is soon heated 
to nearly the same temperature as 
that of the steam, while that por- 
tion of the boiler below the water 
line remains many degrees colder. 

—_—_————_.—_ 
_ Steam on the Highway. 

Peter Chalmers, a farmer of 
Farmington, is a genius in his line. 

All the plowing done on Chal- 
mers’ big ranch is done with a trac- 
tion engine, and during the last 
plowing season he ran the engine 
day and night. 

Now the farmer is hauling wheat 
to town with his engine. He 
brought a load in recently and 
stored it at the Stockton Ware- 
house. The aggregate weight of 
the nine wagon loads was nearl 
42 tons. The farmer has 30,000 
sacks of wheat to haul. 

‘Is it much cheaper to bring the 
wheat in this way than it would be 
to ship by rail?” was asked of Mr. 
Chalmer. 

“Well,” was the reply, ‘I can’t 
positively say that it is any cheaper 
at all, but I think it is. The wheat 
I'm bringing now comes from near 
Farmington,- which is seventeen 
miles from Stockton, and it would 
cost $1.10 a ton to get it here by 
rail. Some of the wheat I’m going 
to haul is farther away, and to 
transport it on the railroad would 
cost $1.50 a ton. I don't think it 
will cost me a dollar a ton on the 
longest haul.” 

“One has to load. his wheat 
anyhow, and if he ships it by cars, 
he's got to unload it on the cars. 
That requires men and time. This 
way all we've got to do is to load it 
in the field—the warehouse men do 
the rest. It requires only three 
men to take care of our train—an 
engineer, a. fireman, and a man to 
look to the wagons and see that 
they don’t get ‘hot boxes.’ ”’ 

‘‘But,” said the reporter, ‘‘there’s 
the interest on the money in the 
engine, which cost—” 

‘‘Four thousand five hundred.” 

‘And then there’s repairs and 
the steady wear of the machine; 
and you've got to have a lot of 
money invested in wagons. You 
would only need a couple of wagons 
to haul to the railroad, but this 
way you need a dozen.” 

‘Oh, I need the wagons and the 
engine on the farm, anyhow,” was 
the reply. 

Mr. Chalmers also said it would 
not be feasible to haul grain as he 
is doing except on level and good 
roads. The tender carries water 
Sufficient for only twevle hours’ 
consumption. The éngine can haul 
the train at the rate of four miles 
and a half an hour.—([Stockton Mial. 
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THE GOLLMAR BELL RINGER. 





This device works by either steam 
taken from the boiler or air from 
the air brake. It entirely obviates 
the use of bell rope and is the most 
simple, durable, and reliable bell 
ringer made. It can be used as an 
automatic bell ringer by ringing 
the bell continuously, or with the 
use of the automatic starter may be 
rung at intervals when required 
(Fig. 1). The automatic started 
causes the bell to ring immediately 
upon sounding the whistle. This 
in itself is of great value to railroad 
companies in lawsuit for damages 
arising from death or injuries, where 
it is important to establish the fact 


that the bell was ringing. The} 


automatic starter impeaches the 
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Fie. 2. 


‘evidence of those over-zealous wit- 
nesses, who almost inevitably swear 
that the bell was not ringing at the 
time of an accident, but dare not 
swear that the whistle was not 
sounded, as it can be heard further 
and can be proven to have been 
sounded. This is done by taking 
the jury to the engine and requir- 
ing them to sound the whistle. 
The result is obvious. The bell 
will start ringing and ring until 
stopped by hand. It has also the 
desirable feature of re-starting the 
bell to ringing when it is stopped 
from any cause and forgotten on 
roads that require the bell to ring 
continuously. The first crossing 
signal does the work, and it does 
not forget to ring the bell when it 
Should be rung, as often occurs 
when the engineer and fireman are 
depending on each other to start 
the bell ringing. It meets the ap- 
proval of all railroad attorneys when 
their attention is called to this 
feature. Besides affording protec- 
tion to life it has many other advan- 
tages of security, which renders it 
almost indispensable. It has more 
means of adjustment and is more 
economical in the use of air or steam 
than any other. At its low price 
it will be found cheaper than bell 
cords and will last as long as the 
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engine. This is the only bell ringer 
that can use any kind of automatic 
starting device without license from 
patentee. 

The construction and its action 
are as follows (Fig. 2): There are 
two openings for pipes; the upper 
one is the inlet, the lower is the ex- 
haust. Pressure is admitted through 
upper opening, opposite an annular 
groove in valve 18, through which 
four holes are drilled, admitting the 
pressure under the single action 
piston 10; this causes piston 10 to 
rise, forcing.«the bell .to swing. 
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some say it ‘‘can’t be done,” remem- 
bering what the same people said of 
every street railway motive power 
now in use except horses, it is well 
to give it careful consideration. 

The principle on which this i in- 
vention is based is the use of am- 
monia gas in the place of steam for 
operating the piston of an engine 
placed beneath an ordinary street 
car. The cylindrical reservoir from 
which -the gas is supplied to the 
engine or tank surrounding the 
reservoir for the reception and ab- 
sorption of the exhaust gas after it 





bia. 1. : 


Piston 10 has a stroke of 14”: when 
at its extreme travel; crank 2 has 
a stroke of 4’, The connecting rod 
is in two sections, 6 and 7, which 
allows the crank 2 to make a com- 
plete revolution without causing 
piston 10 to move. When the 
ringer is started to work the piston 
10 will be drivenqupward, causing 
the bell to swing, and valve stem 
17 will raise valve 18, closing inlet 
port and use pressure expansively 
by traveling the length of the lap 
before it will open the exhaust port. 
The bell, having received an im- 
pules, will continue its motion after 
the piston 10 has reached the upper 
end of its stroke, the crank box 6 
sliding on rod 7. The impetus 
which the bell receives being ex- 
pended it will fall; the set bolt 4 
will strike the end of rod 7, the 
piston 10 will be forced downward, 
coming in direct contact with valve 
18, closing exhaust port and open- 
ing inlet port after cushioning on 
the pressure remaining under piston 
10 after exhaust is closed. It will 
be seen that valve 18 is only opér- 
ated at the terminations of the 
piston 10 stroke. _ Packing rings 15 
on piston and on main valve are 
packing rings D 6-No. 8. Westing- 
house Air Brake Co., catalogue 
1890, and are duplicates of those 
used in air pumps. As the rings 
are kept in stock by all railroads 
using air brakes no extra supply 
need be carried by them. This is 
the only bell ringer that can be 
adjusted to use pressure in propor- 
tion to the power required. This 
is accomplished by means of valve 
stem 17, which is secured in its ad- 
justed position by jam nut 16. No 
change in length of connecting rod 
is required in making this adjust- 
ment. These bell ringers are in 
use that cut off pressure after pis- 
ton has been moved %” on its stroke. 
This arrangement makes it so econ- 
omical in use of pressure that air is 
always used in preference to steam. 
This bell ringer has been adopted 
by several Western railways and is 
in use on many others. It is made 
by the Gollmar Co., Baraboo, Wis. 

The description and cuts are from 
the Locomotive Engineers’ Monthly 
Journal. 

——————_—. 
Ammonia Motors. 

Mr. P. J. McMahon, claims that his 
new system of street car propulsion 
which appeared in the field not long 
ago, is a formidable rival of the 
electric, cableand horsecar. While 


has apne its work on the piston are 
also placed benel’th floor of the 
car. * 

Three gallons of anhydrous am- 
monia wi.l give off sufficient gas, 
it is claime.!, to run a 15-foot car 
one mile on average grades and 
roads, exerting a pressure of 150 
pounds per square inch on the pis- 
ton of an ordinary engine at a tem- 
perature of 80° Fahrenheit, which 
is the temperature at which the 
weak solution surrounding the an- 
hydrous ammonia reservoir was 
charged into the tank. 

It is claimed that a 16-foot car 
can carry a sufficient charge to run 
at least twenty-five miles. 

The cost of preparing the anhyd- 
rous ammonia as used at the station 
is claimed to be less than one cent 
per car mile, and as there is no loss 
in distributing the power over the - 
route, as in either the cable or the 
trolley system, it is therefore 
claimed that this system can be 
operated much cheaper than either 
of the latter. Careful tests have ~ 
been made both in this country and 
England with very satisfactory 
results. 

: ——— Oe 
Transferring Handwriting to tron. 

An article in a continental journal 
recalls the incident of the invention 
of a method of transferring hand- 
writing to iron. A Boston founder 
noticed one day that a ticket which 
had. accidentally slipped into a mold 
lightly transferred its type to the 
iron. He followed up the hint thus 
afforded him, and procured a heat 
proof ink, with which he wrote in- 
vertedly on ordinary white paper. 
This paper he introduced in the 
mold before the molten iron was 
poured in. When the mold cooled 
it was found the heat had consumed 
the paper, but that the ink, which 
remained intact, had left a clear 
impression on the iron. 

>_< 


RECENT experiments have been 
made with ramie fibre as a sub- 
stance for making steam pipes. 
The material is subjected to tre- 
mendous hydraulic pressure, and, 
being unaffected by moisture, will 
neither shrink nor swell, besides 
being a non-conductor of heat. 
These pipes are said to have twice 
the tensile strength of steel pipes. 

————_-_—___—_—_ 

STEPs are being taken to estab- 
lish telephonic communication be- 
tween Denmark and Sweden, under 
the sound. 
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STRUCTURE OF THE STEAM-ENGINE.—V. 


BY PROF. R. H. THURSTON. 
THE PORTER-ALLEN, BUCKEYE AND 
STURTEVANT ENGINES. 
The Porter-Allen Engine was the 
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first of the class known as ‘‘high- 
speed” engines. Its designers were 
Mr. C. T, Porter and Mr. J. F. 
Allen, the latter being the inventor 
of its valve-gear; while the former 
was the pioneer in the introduction 
of engines of this class. 
- In the Allen engine (Fig. 46), the 
-eylinder and frame are connccted 
as in the engine seen in Tig. 25, 
and the crank-disk, shaft-bearings, 
and other principal details are not 
essentially different. The valve- 
gear differs in having four valves, 
one at each end on the steam as 
well as on the exhaust side, all of 
which are balanced and worked with 
very little resistance. These vaives 
are not detachabl:, but are driven 
by a link attached to and moved by 
an eccentric on the maiw shaft; the 
sition of the valve-red attach- 
ment to which link is determined by 
the governor, and the degree of ex- 
pansion is thus adjusted to the work 
of the engine. The engine has 
usually a short stroke, not exceed- 
ing twice the diameter of cylinder, 
and is driven at very high speed, 
generally averaging from 600 to 
800 feet per minute. This high 


47.—THE 
piston-speed and short stroke give 


Fig. 


high velocity of rotation. The 
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ALLEN LINK. 


effect is, therefore, to produce an 
exceptional smoothness of motion, 
while permitting the use of small 
fily-wheels. Its short stroke enables 
solidity to be attained in a bed of 
rigid form, making’ it a self-con- 
tained engine adapted to heavy 
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Fie. 46.—PORTER-ALLEN ENGINE. 


drical. The crank-pin and cross- 
head pin are hardened before being 
ground. The joints of the valve- 
gear consist of pins turning in solid 
ferrules in the rod-ends, both 
hardened and ground. After years 
of constant use thus, no wear occa- 
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work, and requiring but a small|sioning appreciable lost time in the 


foundation. 





Fie. 48.—STEAM-CYLINDER 


The journals of the shaft, and all 


valve-movements occurs. 


only to be found in the domair 
the electrical generation of li 
and electrical transmission of po 
but in older fields of work as \ 
The loss of power in the ‘j 
shafts,”’ or ‘‘first-motion shafts 
mills and workshops driven by 
low-speed engines is an item o 
inconsiderable amount in 
cases. The tendency is now 
servable toward the adoption o! 
higher speed of engine, in di 
connection with the main lir 
shafting, even where not quit 
economical in the use of st 
through the intermediary of a si 
belt or pair of gears, or even 
directly attaching the crank-s 
of the engine to the main line t 
coupling. 

Mr. Allen’s invention of a va 
gear piaced in the hands of 
Porter, who was endeavoring 
design a “high-speed” engine, 
device needed to carry out the i 

This arrangement consists | 
single eccentric driving a | 
motion to operate the steam-v 
and to work the exhaust at 
same time. The link is contrc 
by a Porter governor, and i 
connected and driven that the 
may be readily and quickly adju: 
by the governor to any des 
point of cut-off. The eccentric 
link are shown in the next illus 
tion. The eccentric is set on 
shaft in such a position that 
motion is coincident with that 


| the crank. The link is a slo! 
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(Section). 


Where great steadiness of motion 


cylindrical wearing- -surfaces of such | is desired, the expense of coupled 
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(Seale 1-16.) 


engines, are finished by grinding, 
and are thus made perfectly cylin- 


engines is often incurred. Quick- 
running engines do not often re- 
quire to be coupled; a gingle en- 
gine may give greater uniformity 
of motion than is usually obtained 


with coupled engines at ordinary 


speeds. 

The governor used on this engine 
is known as the Porter governor. 
It is given power and delicacy by 
weighting it down, and thus obtain- 
ing a high velocity of rotation, and 
by suspending the balls from forked 
arms, which are given each two 
bearing-pins separated laterally so 
far as to permit considerable force 
to be exerted in changing speeds 
without cramping those bearings 
sufficiently to seriously impair the 
sensitiveness of the governor. 

In ‘‘thigh-speed” engines, the pos- 
sibilities in the direction of increas- 
ing speeds are sought to be made 
the most of. Their market is not 


( Scale 1-12). 


curved arm, forming one piece v 
the eccentric-strap, pivoted at 
middle on trunnions sustained 
an arm rocking about a pin set 
the bed of the engine. The up 
end of the link carries a pin, f1 
which a rod leads off to the exhai 
which is driven without vari 
connections. The  link-block 
fitted to work in the slot of 
link, from the end nearest the 
haust-rod pin, down to the 
opposite the pivotal point at wh 
the trunnions are set. When i 
at the upper end, the throw of 
valve is a maximum; when at 
lower point, it is a minimum. 
the link-block is moved up and do 
in the slot, the motion of the va 
is varied, and the ratio of expans 
correspondingly altered. By an 
genious adjustment of a still m 
ingenious form of valve-motion 
is thus possible to obtain a va 
movement of perfect precision at 
speeds, and on both the forws 
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and the backward stoke, with a 
quicker closing action, as the cut- 
off is later. 


The steam is allowed 
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Fie. 49.—PLAN OF VALVES. 


to enter the cylinder, at nearly 
boiler pressure, almost up to the 


next figure, which is a section 
through the steam-cylinder showing 
valve, ports and general construc- 
tion. The two valves at the upper 
side of the cylinder are the steam- 
valves; the lower are the exhaust- 
valves. This section.is, however, 
horizontal, the valves being set on 
their edges at either side of the 
cylinder. The exhaust-valves are 
so placed as to drain the cylinder 
of any water that may have entered 
with the steam, or may have been 
produced by internal condensation. 
Both sets of valves are so made, 
and set, as to be well balanced, and 
so as to be capable of having the 
wear taken up when it occurs. The 
steam-valves are provided with 
packing-plates, which are adjust- 
able by hand, to make them steam- 
tight, as well as to secure a perfect 
balance. Each valve is placed in a 
separate valve-chest, and can be 
independently adjusted. Each 
valve opens four ports; each is so 
set that it is actuated by a rod in 
the line of its own centre; and all 
are thus rendered but little liable 
to either wear or leakage. The 
rock-shaft arm on the intermediate 
rock-shaft, between the eecentric and 
the steam-valve stem, assists in 
securing the quick opening and 


of details to adapt them to service 
in a machine in which play in joints 
or bearings will make trouble. 

The bed is stiff and solid, es- 
pecially in those parts which take 
the stresses of the reciprocating 
pieces. It is broad and deep, with 
the line of thrust of piston-rod car- 


ip working and evenness of crank: 
pin pressures. At the beginning 
of the stroke the inertia of the pis. 
ton, its rod, the cross-head and to ¢ 
certain extent the connecting-rod, 
of all reciprocating parts, causes 
them to offer a certain resistance tc 
the accelerated motion which they 





ried close to. its surface between 
the guides, and with ® box form 
which gives great resistance ‘to, 
forces tending to twis--it. |The 
steam-gylinder is secured to the bed 
by the end, a construction adopted 
by Corliss many years ago, and one 
whieh gives all desirable strength, 
with freedom from thoge strains 
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Fie. 62.—DOUBLE-VALVE ENGINE. 


point of cut-off, and the expansion closing motion essential to a satis- 
line is a smooth curve very nearly | factory distribution of the steam. 





Fie. 50.—THOMPSON'’S GOVERNOR. 


from the junction with the steam 
line. 
The four valves are shown in the 


The features which have been de- 
scribed are not necessarily dis- 
tinctive of a ‘high-speed engine.” 
A positive-motion valve-gear, and 
a good steam-distribution, are desir- 
able in such engines, and the first 
point is, in fast-running machines, 
an essential requisite; but the 
engine, so far as it has been de- 
scribed, may be as well considereda 
slow as a fast engine. There are 
some details which are essentially 
and peculiarly characteristic of the 
class to which this machine is as- 
signed. Among. these points are 
the strength and rigidity of parts 
which distinguish such engines; the 
great nicety of fitting; the excel- 
lence of all material in every part 
exposed to the straining action of 
inertia, and the minor modifications 


which come of connection of two 
large masses at different and con- 
stantly varying temperatures. .The 
main journal-boxes are made in four 
pieces, and ere set up by adjustable 
wedges, so set as to avoid the spring-. 
ing of the shaft that is sometimes 
found to occur with a less effective 
arrangement. The main-shaft 
journals, and the journals of the 
crank-pins, are made with especial 
care, skilfully ground to size and 
form, and nicely finished before the 
engine is assembled. The pin is of 
‘mild’ steel, carefully case-hardened 
to give ita surface that will wear 
well and will not ‘‘cut.””. The pro- 
visions for lubrication in such en- 
gines are among the most impor- 
tant of its details. : 
The action of inertia in the mov- 
ing parts is made by Mr. Porter 
-he means of securing smoothness 


Fia. 51.—THOMPSON’S SYSTEM. 


are compelled to take up. This 
resistance becomes less and less ur 
to zero at half-stroke, the point at 
which their velocity is a maximum. 
Passing this point, they are rapidly 
retarded, and this same property 
of inertia causes them to offer a re. 
sistance to retardation, which 
resistance now is felt as an impel. 


ling force at the crank-pin. Thus, 
the effect of the presence of these 
heavy masses in the line of connec 
tion produces a reduction of pres 
sure upon the pin at the commence 
ment, and an increase of pressuri 
at the end of stroke. But in con 
sequence of the varying action o 
the steam, producing an excess 0 
pressure at the beginning and : 
deficiency of pressure at the end o 
stroke, we may combine these twc 
effects, and the result is a compara 
tively uniform load upon the crank 
pin throughout the stroke. This 
compensation is capable ofe being 
in many cases, very nicely adjustec 
by properly proportioning .th« 
weight of the reciprocating parts. 
It is evident, however, that at some 
higher speed, the weight of these 
parts, as proportioned for strengtt 


(Continued on page 12.) 
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NEW TOGGLE-DRAWING PRESS.—ABOUT 
PRESSES. 





A representative of the SCIENTIFIC 
MACHINIST visited the mammoth 
plant of E. W. Bliss Co., in Brook- 
lyn, N. Y., about Dec. Ist, and not 
only saw many extremely interest- 
ing methods and machines, but is 
enabled to give our reader the 
benefit of a portion of what he wit- 
nessed, the machine illustrated on 
this page being one of the latest 
productions of that celebrated plant. 

He says: With a word that may 
be of interest to many, I will pro- 
ceed to the description of the 
machine, the likeness of which I in- 
close. The E. W. Bliss Co., (Ltd.,) 
make everything in the line of 
presses. Illustrations of machines 
for every kind of work for which a 
press of any description can be 


estate 


connected by toggle links. These 
rock shafts are operated from a 
crank on the outer end of the main 
shaft, by a peculiar system of link 
work, which imparts, through the 
blank-holder, a much more uniform 
pressure to the blank than can be 
maintained in cam-drawing 
presses. The strain arising 
from the pressure put upon the 
blank is transferred through the 
straightened toggles directly to 
the frame of the press, instead of 
falling on the main shaft, thus re- 
lieving entirely the bearings _ from 
all friction and wear due to the 
blank holding. Bettgr and smoother 
work, with fewer wasters, greater 
durability, and less consumption 
o* power are the principle advan 
tages gained through their toggle 
movement. 

The main frame, ‘of all sizes up to 
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NEW 'TOGGLE-DRAWING PRESS. 


used, can be found in their elegant 
catalogue of nearly 300 pages, which 


contains more than a_ hundred 
different styles and sizes. This 
catalogue, I understand, is sent 


free to uny one interested in 
presses. 

The frequent and radical improve- 
ments which they have been making 
in drawing presses during the past 
few years have revolutionized their 
construction. They have now 
brought them to a high state of 
efficiency, which leaves further im- 
provement attainable in minor 
details only. In the matter of 
weight and strength of parts, they 
have increased them until each 
press, as now constructed, is equal 
to the next larger size as formerly 
built. The most important change, 
however, is the perfecting of an ar- 
rangement for operating the blank- 
holder by means of toggles, which 
entirely dispense with cams of any 
description. 

Two rock shafts are placed across 
the back and front of the frame, to 
which the blank-holder yokes are 


and including No. 5, is made of a 
single casting, thus imparting great 
strength and rigidity to the whole 
structure. The main shaft is of 
forged steel, with a crank slotted 
out to operate the plunger. This 
plunger is guided on the inside of 
the blank-holder slide and connected 
to the crank by a pitman with steel 
adjusting screw,. provided with 
right and left hand ratchet collars 
for quickly adjusting same. The 
adjustment of the blank-holder is 
made by means of four steel screws, 
as plainly shown in the illustrations. 

In the largest sizes, power is 
communicated to the back shaft 
through a powerful friction clutch, 
which, in connection with an auto- 
matic brake, places the movements 
of the press entirely under the con- 
trol of the operator, so that the 
press can be stopped and started 
instantly at any point of the stroke. 

Their toggle-drawing press, No. 
14, which is here illustrated, is 
adapted for drawing a large variety 
of heavy work, including the largest 
articles made of tin plate, and 


nearly everything drawn of black 
iron and steel in the manufacture 
of enamelled iron ware. It is also 
used to advantage for drawing 
kitchen and bath boiler heads, soda 
fountain cylinders, the smaller sizes 
of sinks, heavy brass and copper 
goods, and many other articles of 
silimar character. 

It is much more compact and sub- 
stantial than presses hitherto put 
on the market for similar work, 
more easily adjusted, and operated 
with less expenditure of power. 
The wear is reduced to a minimum 
through the application of the 
toggle mechanism, which also in- 
sure a smoother action and a more 
perfect ‘‘dwell” of the blank holder 
than can be obtained in ‘‘cam” 
drawing presses. The standards 
are connected with the die bed be- 
low, and a heavy top brace above, 
by means of four 44” steel bolts, 
which take the main stress of the 
press action, thus relieving the cast 
iron parts of the frame from all 
tensile strain. The movements of 
this press are under perfect control 
through the hand lever shown, which 
actuates a powerful friction clutch 
and brake. The slides can be in- 
stantly stopped, started or held at 


© |any point of the stroke. 


Further particulars concerning 
this, or a description of any kind of 
@ press, can be obtained by address- 


ing the E. WW. Bliss Co., 
135 Plymouth St., Brooklyn, N. Y. 
———_—_——_—o—4-——__ 
JAY GOULD. 





The death of few celebrated men 
has been less lamented than that of 
Jay Gould, the robber financier. 
No more just summing up of his 
acts can be made, than that of the 
editor of the Railroad Gazette. He 
says: ; | 
By the death of Jay Gould the 
socialists and anarchists have lost 
their mightiest ally. His work has 
done more for their cause than all 
the arguments of Marx or the di- 
atribes of Most. It was precisely 
such work as his that gave those 
arguments and diatribes whatever 
force ‘they may have possessed. 
The essential feature, common to 
socialism and anarchism, is a pro- 
test against modern business 
methods. Whoever develops those 
methods in the right direction 
weakens the socialistic party; who- 
ever develops them in the wrong 
direction strengthens it. Jay 
Gould developed business methods 
in the wrong direction; he brought 
out their possibilities of evil rather 
than their possibilities of good. 
He thereby gave point to the 
charges of the socialists against 
our commercial system; and the 
community, so far as it tolerated 
his methods and acquiesced in this 
development, in some measure 
pleads guilty to the charges. * * * 
The operations of men like this, in 
our worst period of commercial 
abuse, has been told with unrivaied 
force by Charles Francis Adams in 
his ‘‘Chapters of Erie.” 

It is fair tosay that even in the 
worst days society was not quite sat- 
isfied with transactions of this sort. 
The men who engaged in them felt 
this. Some, like Daniel Drew, tried 
to propitiate public opinion by at- 
tendence on prayer meetings and 
gifts to religious objects. Others, 
like Fisk, went to the opposite ex- 
treme, and set public opinion at 
defiance, by a career of reckless 


libertinism. Gould made neither oj 
these mistakes. He neither sought 
to defy society nor to propitiate it, 
It may be that he was so interested 
in the game of money-making that 
he was actually indefferent to every. 
thing else. It may be that he be. 
lieved that, if he was successful ip 
money-making, society would ulti- 
mately condone the means used. 
If so, he was partly wrong and 
partly right. Public ‘Opinion was 
never quite ready to pardon some 
of his worst offenses. * * + 

Take the case of the Kansas Ps. 
cific transactions, for which Jay 
Gould has been recently commended — 
by resolution of the directors of the | 
Western Union. What were the 
leading facts in this case, omitting 
certain darker side transactions con- | 
nected with it? Gould bought the 
stock of a number of small lines at 
a low figure, made use of his posi- 
tion in the Union Pacific to sell them 
atan unduly high figure, and thus 
loaded the Union Pacific with 
burdens and himself with dollars. 
Now, if we can get ourselves suff- 
ciently away from our nineteenth 
century standpoint, let us see what 
this means. He not only took mon- 
ey from the investors to enrich hin- 
self, but he made use of a position 
of trust to despoil those who had 
trusted him ; and, worse than all this, © 
he’was false to the duties of the 
still wider position of trust which 
society had given him as aleaderin © 
the business of the country. The 
excuse that he and his associates — 
did not look at things in this way — 
may relieve him of some of the per- 
sonal blame, but renders the tran- 
saction itself all the more danger- 
ous. It is not from avowed law- 
breakers like Fisk, whose careers 
throw odium upon their commercial 
transactions, that society has most 
to fear, but from men who maintai 
a respectability of private character 
which wins toleration for their 
breaches of public trust. 

—_—__+_>—__—_- 

THE Legislature of Minnesota is 
to be petitioned for permission t 
use the water power of Minnehaba 
Falls. The petitioner has looked 
over the territory about the falls,and 
says that there is an immense water 
power going to waste, a power 
worth $100,000. He thinks that by 
building a dam above the falls, 4 
huge reservoir could be made t 
hold the water that is now golg- 
over the ledge. From the top of 
the falls to the mouth of the Minne- 
haha Creek there is a fall of over 
100 feet. He proposes to convey 
the water from its orignal course te 
the open ground near the mouth of 
the creek, either by a tunnel or 
flume. He would erect the factories 
in the open place in the glen, at 
which place he would have his tur- 
bine wheels. 


—_—_——_—_—_~+—_»—___—- 

A system of ventilating railway 
cars has been patented in Canada 
by Major Sam Hughes, M. P., af 
Lindsay, Ont. This system pr 
vides both for the supply of pur 
air warmed or cooled according 
the season, and also for the extrac 
tion of the vitiated air from .the 
car. 

—__—~+_»——_—__—_ 

A PETRIFYING process consists “ 
immersing for several day, any - 
ject of wood, in a bath, the ing 
dients of which are rock salt alum. 
white vinegar, chalk and pebbles 
pulverized, in equal parts. 
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STRUCTURE OF THE STEAM-ENGINE.—V. 
(Continued from page 9.) 
simply, would be sufficient to give 
this desirable adjustment of the 
load on the crank-pin. There is no 
reason to suppose that this, which 
would seem to be a natural speed of 
the steam-engine, may not, at any 
time, be attained. 

The Porter-Allen engine, the 
earliest of the ‘‘high-speed” engines, 
was also one of the first of its class 
to be constructed as a compound 
engine. Since the best engines of 
this type have about the efficiency 
of good Corliss engines, it is evident 
that the opportunity offered for e- 
conomical improvement is here e- 
qual, and the result of the experi- 
ment has been. as satisfactory. 
The usual methods of compounding 
are substantially the’same as those 
familiar in the case of the Corliss 
engine, and they may be expected 
to exhibit a similar ratio of im- 
provement when compared with 
the corresponding simple: machine. 
In some cases this gain is not suffi- 
cient to compensate the increased 
cost and complication, added ex- 
pense of maintenance, and greater 
weight and volume; but at pres- 
sures exceeding sixty or seventy- 
five pounds it is found that they 
give real advantage, and the more 
as the pressures and ratios of ex- 
pansion are increased. At still 
higher pressures, as for those ex- 
ceeding 125 or 150 pounds, it is 
probable that still further subdivi- 
sion of the total expansion-ratio, 
and the construction of the triple- 
expansion engine, would prove to 
be an improvement, while at pres- 
sures exceeding 200 or 225 pounds 
the quadruple-expansion machine 
would be as profitable, compara- 
tively, as in those departments of 
application in whieh they have 
been already set at work. ‘A max- 
imum ratio of expansion of about 
three in each cylinder is probably 
advisable. 

Another engine of this class is 
that first designed by Mr. J. W. 
Thompson, and known as the ‘‘Buck- 
eye engine.” This engine was not 
a radical competitor of the pioneer 
engine; but was,*from the begin- 
ning, a moderately-hjgh-speed en- 
gine. It was fitted wih a positive 
motion, ‘‘automatic’”’ or self-adjust- 
ing valve-gear, and a_ balanced 
valve, and had sufficient stability 
and excelience of workmanship to 
make it safe at high speeds; while 
the peculiarities of its construction 
were such as gave it a very high 

lace as an economical machine. 
In this case the cylinder is carried 
on a pedestal, as is that of the Cor- 
liss engine, usually; the frame con- 
sists of a girder uniting the cylin- 
der and the main pillow-block and 
carrying the guides; the crank- 
shaft end is carried by another pil- 
iow-block. The main frame is, 
however, suppported by a strut 
which is now usually seen in other 
engines, and which takes the load 
ee to spring the girder under 
the guides. 

The valves are so constructed 
that the steam enters balance- 
pistons, through which it passes to 
the interior of the valve, where the 
boiler-pressure is constantly main- 
tained when the engine is at work. 
The balance-pistons are packed 
with sprung rings and followers, 
and fitted to work steam-tight on 
faces on the cover-plates of the 
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valve. Coiled steel springs serve 
to hold the pistons to their seats 
on the valve when steam is shut 
off. From the interior of the valve 
the steam is admitted to the cylin- 
der through ports in its faces as 
they are alternately brought by its 
movement to coincide with the 
cylinder-ports. 

The cut-off valve is formed by two 
plates shown at vv, Fig. 49, rigidly 
connected by rodshhh’h’. - These 
plates work on seats surrounding 
the valve ports, which ports they 
alternately cover af times relatively 
to the piston-travel, determined by 
the governor. The governor is of 
a type that has not been seen in 
engines previously described. In 
the common ‘‘fly-ball governor” the 
two balls revolve about a vertical 
spindle, to which they are attached 
by a pair of arms in such a manner 
that they may take any position 
that the resultant action-oef gravity, 
centrifugal force, and the pull on 
the supporting arms may give them. 
A defect common to all governors 
of this class is that.the force tend- 
ing to pull the balls downward is 
perfectly uniform.: The position 
taken by the balls, at any fixed 
speed of engine, is always the same; 
the connection of the balls with the 
regulating mechanism is one which 
always preserves a’ fixed relation 
between the position of the gover- 
nor-balls and the position of the 
regulating apparatus. Thus it hap- 
pens that the engine can never be 
kept precisely at speed, unless the 
speed is such as will give the gover- 
nor exactly its normal position and, 
at the same time, such that the 
valves shall supply just the normal 
quantity of steam to the engine. 
If we can substitute for the action 
of gravity a force which can be 
made to vary with-change in the 
position of the balls, in such a way 
that the variation in the opening of 
the throttle, or in position of the 
point of cut-off, shall go on until 
the engine comes to speed, irre- 
spective of all other conditions, we 
shall have what is known as an 
‘Gsochronous” governor, and shall 
be able to secure the right ‘speed, 
whatever changes occur in steam- 
pressure or in load, provided that 
there is steam eno to drive the 
load at that speed-#ith the least 
expansion for which the engine is 
designed. Such a result can be 
reached by substituting the tension 
of aspring, properly set, for the 
action of gravity. The form of 
governor here illustrated is, or can 
be made to be, of this class. It 
simply requires that the spring 
tension shall be given a certain 
easily determined relation to the 
effort of centrifugal force. 

A governor of this character, 
when well made and “adjusted, will 
open the throttle-valve, or will in- 
crease the ratio of expansion, as 
the steam-pressure diminishes or as 
the load is increased, and will con- 
tinue to move in the proper direc- 
tion indefinitely, or until the 
machine comes to speed, or until 
the engine is doing all that it can 
do. In this governor (Fig. 50) two 
levers are set on either side the 
crank-shaft, in aframe or a pulley 
to which they are pivoted at b, b. 
These rods carry weights, A, A, 
which may be adjusted to any de- 
sired position by means of the bolts 
seen in the cut. The outer end 
of each rod is linked to the loose 
eccentric, C, C, by the rods B, 
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B, and is controlled by the springs 
F, F, which resist the effort of 
centrifugal force tending to throw 
the weights outward. As the 
weights swing outward or inward, 
as the one or the other of the two 
opposing forces predominates, the 
eccentric is turned on the shaft in 
such a manner as to give the valves 
that motion which is necessary to 
produce the proper distribution of 
steam to bring the engine to its 
speed. The adjustment of this 
regulator to its work is easily ob- 
tained by the shifting of the weights 
along the levers, or by increasing 
or diminishing their amount, as is 
found necessary. | 

The general arrangement of this 
system and the appearance of an 
engine of this class are illustrated 
in the accompanying engraving. 

A dash-pot has sometimes been 
used on the governor to correct the 
tendency to violent fluctuations 
when nearly isochronous, and this 


| was probably the first case of its 


use on this class of engines. 

The independence of, the cut-off 
and main valves, in consequence of 
the use of two eccentrics, permits 
any ratio of expansion to be adopted 
that may be desired, and the fact 
that the cut-off eccentric is set, at 


starting, nearly ‘‘with the crank,” 


gives a wide range determinable by 
the governor, nearly from full- 
stroke to complete suppression. 
As the governor shifts the eccentric 
about the shaft, it gives increased 
angular advance and a shorter and 
shorter cut-off. 

Here the main valve is actuated 
as in the common forms of vaive; 
but its eccentric, instead of being 
set ahead of the crank, follows, the 
exhaust and steam-openings being, 
by the structure of the valve, re- 
versed, and their acting edges trans- 
posed. 

By earrying the pivot of the cut- 
off rock-shaft on the mai rock 
shaft arm, uniform travel of the 
cut-off valve on the back of the main 
valve is secured, whatever the 
variation of cut-off. This insures 
uniform wear. In this, as in all 
engines similarly regulated, any 
mishap to governor or its connec- 
tions Stops the engine, ‘‘a run-away 
engine” being thus impossible. 

In some cases, the use of an _ in- 
dependent cut- off valve actuated by 


an ‘“gutomatic” regulation system 
is adopted with the simpler forms 


of valve. The following figure 
illustrates such a plan, as con- 
structed by Sturtevant, for all 
powers up to 150 H. P. Here the 
passages in the main valve, for the 
admission of steam, do not extend 
through the entire thickness of the 
valve. Within the main valve is a 
cylindrical seat in which runs a 
piston-valve, which receives from 
its eccentric a differential movement 
relatively to that of the main valve, 
just before the beginning of the 
stroke, opening the passage into 
the cylinder. The valve returns to 
cut off the steam at a time deter- 
mined by the governor. As, at 
this time, the two valves are mov- 
ing in opposite directions, this 
action is very prompt. 

This form of cut-off valve has very 
little motion in its seat, and is sub- 
ject to no lateral pressure. The 
main valve is set to cut off at three- 
quarters stroke. The main valve 
is balanced by pressure-plates upon 
its back.—[From ‘‘A Manual of the 
Steam-Engine,” by Thurston, pub- 


lished by John Wiley & Sons,j 
EK. 10th St., New York. 
ee eee 

KITCHEN salt mixed with wh 
wash—the result in the first 
stance of an accident——has 4b 
found to render the white-wash h: 
as: varnish or cement. This 
due, says-T. Koller, a German sci 
tist, to the hygroscopic action 
the salt, which absorbs water gq 
permits of the speedy combinat 
of the lime with the carbonic 2 
of the atmosphere. A trial of t 
composition upon the brick ¥ 
of a well-hole or shaft for light— 
which case it was applied wi 
syringe to save scaffolding 
extremely well, and after the - 
of four years the coating was 
good as ever. The use of thi 
parts of quicklime to one of comm 
salt is recommended. 

—_—____—__._———___——_ 

An electrical machine is 
perfected which will, it t+ 
destroy weeds by the acre. 













a Holiday Excursions. 

The Lake Erie & Western B 
ard Fort Wayne, Cincin 
Louisville R. R., running thro 
the Natural Gas region, 
for the Christmas and New Y.: 
holidays, excursion tickets 


tween all stations on its line, 

the very low rate of one and o1 

third fare for the round trip. 
‘Tickets will be sold on Dec. 


25, 26 and 31, 1892, and Jan. 1a 


2, 1893, limited going to date 
sale and good returning up to 
ingluding January 5, 1893. 

For tickets, rates, time and g 
eral information, call on any tic 
agent of the aboveroute, or ada 
C. F. Daly, general passenger age 
or H. C. Parker, traffic ne 
Indianapolis, Ind. 


Burlington Reute New Sardi 
A through Pullman siggy 

Chicago to San Francisaggaae 
ture of the Burlington's nage 
This car leaves Chi nal 
fast train, at 1 P. M., and: runs 
Denver, Colorado Springs, Les 
ville, Glenwood Springs, Salt La 
City and Ogden, arriving in S 
Francisco at 11:45 A. M., less th 
four days en route. 


Holiday Excursions via the Nicke! Plate. 
One fare for the round trip 
tween all stations. Tickets on §& 
Dec. 23rd to Jan. 2nd, __inclusi 
Good returning until Jan. oth, is 


A Christmas Gift. 

The Nickel Plate gives alla 
portunity to visit friends for aly 
nothing. Only one fare for 
round trip. Tickets on sale L 
23rd toJan. 2nd, good to ret 
until Jan. 5th. 


Take the Nickel Plate Holiday 
cursions. One fare for the 
trip between all points on the; 
Longest limits. Callon Ageg 
address B. F. Horner, Geneg 
senger Agent, Cleveland, 3°. 


PATESD 5 


m.D. & L. L. LEGGETT, 


Attorneys at Patent Law 


Patents obtained in the United States as 
in Poregin countries. 
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$16 FOR 


THE STEAM ENCIN 
By Daniel Kinnear Clark. Published by 
& Son, Limited. In four half eS. at 


Will be delivered at a gr ie Share 
Chicago for $310. P. W. Garfield, Cioeelnnd, 


$10—A GREAT BARG 
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ALUMINUM 
Alloy Composite and Nickel Alloy, 


For Blast Furnace, Converter. Puddling Furnace, 
Cupola and Ladle Use, 


115,000 Tons Sold to Iron, Steel and Brass 


Foundries. 


One per cent. makes hard metal soft, non-crys- 
talizing: gives fluidity, prevents blow-holes and 
sponginess, nnd is guaranteed to increase the 
metal-tenacity 40 to 60 per cent. If you will give 
either one ay, a trial in your business, we will 
be pleased to fill oc Sample Order and mail you 


ST IN THE WORLD. 





| (This cutis % size of oiler.) 


ir Bicycles, Typewriters, etc. —Regu- 

the supply of oil: No leakage: Best 
Fine oil can in the world. Hand- 
ely nickel plated, 25 cents each. 


JSH MAN & DENISON direction. and k of information, Govern- 
9 mene yg ee Re eda indis uae ands, 

| nials rice $5 per ounds 
175 9th Ave., N. Y. free on bonrd cars. (Process Patened Sept. 1 h, 


1891.) (Exclusive State rights granted.) 


HARTSFELD FURNACE & REFINING 


COMPANY. 
NEWPORT, KY. 


Second - Hand 


ENGINES AND BOILERS. 


E have on hand a large number of second 

hand Engines and Boilers, of every size 
and kind, good as new, at low prices, Don't buy 
before se nding for our list and prices. Also saw 
mill machinery. D. K. Norton & Son, 22 Elm 





DIXON’S 
ELT DRESSING 


IS GUARANTEED 


revent slipping and to preserve the ‘ether 
th pay you to send for circulars and testi- 
mts 


DKON CRUCIBLE COMPANY, Jersey City, ¥. J. 


ENGINEERS 











St., Cincinnati, O. Mention this paper 
STUDY 
a a . GEAR WHEELS AND 
ecnanics GEAR CUTTING MACHINES. 
AT HOME. Send for 1892 catalogue 
Send for FREE ciren- LEXINGTON GEAR WORKS, 
lars to The Correspond- 
ence School of Mechan- 37 Bank St Lexington, Mass 
ics, Scranton, Pa. 





The Universal Radial Drill Co, 


CINCINNATI, O. 


UNIVERSAL DRILLS, 
RADIAL DRILLS. 


Largest Line Bulit In U. 8. 


SLIDING CALIPERS IN ALL SIZES. 


Graduated in 1-64ths and 100ths of 
. aninch. Me- 
} tric Measure- 


'ATENTS 


WM. M. MONROE, 


(CITOR AND COUNSELLOR, City Hall, 
Room 315. Cleveland, O. 


TO INVENTORS. 


















Konigsiow, manufacturer of Fine Machin- ment with 
ind Models, offers Special Facilities to In- Vernier to or- 
ors. Guarantees to work out ideas in strict- der. Read what Mr. Geo. F. Champney, 
sorecy,and any improvement that he can from Bridgeport, Conn., says: ‘The Cal- 
ig aoe oes with the work. Thousands of men ipers came duly to hand, and am exceed- 
crude though really valuable ideas, which ) ingly pleased with them. I find them 

mechanical! training todevelop. Novel- very accurate, and just about as good, every way, 
nd patented articles manufactured by con- | as those made by our fashionable toolmakers at 


281 Seneca 8St., Cleveland, O. three times the cost.” For circulars and prices 
address, E. G. SMITH, Columbia, Pa. 


Liberal ind ucements to agents. 








UNION 4277 
ELECTROLY PE 
meue} NDIRYSS 


TELEPHONE 21393 
SHERIFF ST.CLEVELAND. OC. 


STEEL 
ASTIN GS wessrersiee aac 


b, J. H. & D. LAKE CO,, <5, HORNELLSVILLE, N.Y. A 


MANUFACTURERS OF : —- The Simplest, 
FR'CTION CLUTCH ¢ fs? eoastrongest and Best 


SL Clutch Pall 

. PULLEYS = - aa made, ‘Adapted 
and CUT-OFF VE. to light or heavy 

; COUPLIN GCs. starting mac hines easily 


work, stopping and 
und quickly without jar. 


THE spd LOOSE P Eons OILER 


THE wo 


VANDUZEN PAT. L, PUL. OILER 


fe ZEN Keens Pulley oiled 3 to 4 — Pi pe - 
yy % filling. Cost 25, 30, 40, 60, 65 
CIN,O. each. Send Prieg and ¥ TRY O 
Hide 
ention this we 


© State diameter and 
he VANDUZEN & TIFT CO.Ciacinnati,0. U.S.A. 


Hate 


44. send Catalogue free. 


FROM 1-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from blow-holes and ef 
great strengt . 

Stronger and more durable than iron forgings fn any pe- 

sition, or for any service whatever 

60,000 CRANK SHAFTS and 50,00 GEAR WHEELS of 
this steel, now running, prove this. 

Crogeb cade, } Rockere Piston-Heads, etc., for Locomotives. 

STINGS of ayery description. 
Send forcirculars and prices to 
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STEAM TRAP 
IS THE BEST WO FY Lp FOR HIGH OR 


IN THE LOW PRESSURE 
SENT ON THIRTY DAYS’ TRIAL AND WARRANTED FOR ONE YEAR. 
WRITE FOR CATALOGUE AND PRICE LIST. 
MANUFACTURED ONLY BY 





ona co. THE VAN AUKEN STEAM SPEGIALTY GO. 
iT., N. Y. 201-207 SO. CANAL ST., CHICAGO. 





We melt a high grade of soft, tough iron, 
and make castings for all purposes. 

Write us for estimates. We will save 
you money. 


Walworth Run Foundry Company, 


897-899 Empress St., CLEVELAND, O. 


Iron 
astings. 
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[YERY reader of the Scientific Machinist should 

have a copy of our new TOOL Catalogue.® A 
most complete book of 704 pages, bound handsome- 
ly in cloth and printed on good paper. Book will be 
sent express paid on receipt of $1.00 to any part of 
the world. Money paid for book will be refunded 
with the first order amounting to $10.00 or over. 
As a book of rererence, information, etc., every 
person having occasion to use Tools should owna 
copy, even if they do not purchase their Supplies 
from us. 


MONTGOMERY *& CO., 


Mechanics’ Tools and Supplies, 
105 Fulton St., 


NEW YORK CITY. 
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Register Letters con- 
taining Money and 
Stamps. 
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Sargent’s Automatic Smoke 





Preventer. 


=> d= 
pus device, 

which is 
now in successful 
operation at Ro- 
chester, N. Y., 
and Cleveland, O., 
prevents smoke 
and economizes 
fuel. It is guar- 
anteed to operate 
continuously and 
efficiently on all 
classes of steam 
boiler furnaces. 
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For Descriptive Pamphlet, Terms and other Information call upon, 


or address 


: James (Sargent, 


608 Wilder Building, ROCHESTER, N. Y. 
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CLEVELAND AND VICINITY, 


BROWNING & HUYETTE, Agents, McILRATH & JONES, Agents, 
44 Euclid Avenue, 


CLEVELAND, O. 


411 Perry-Payne Building, 
CLEVELAND, O. 





ABSOLUTELY DRY STEAM, 


Obtained By Use of 
HINE’S ELIMINATOR. 
OIL EXTRACTED - P80 Beet Poca 
Hine’s Eliminator. 


The acknowledged Superior of all Steam Separators or oil and grease ex- 
tractors. Scientifically tested at Cornel] University with the 
best separators known and deelared the best. 
Send for circulars, 


Hine Eliminator Co., 


108 Liberty St., New York. 


For this ad., see every other number. 





HORIZONTAL 





Mention this paper, 





SHEPARD’S NEW $60 
Screw-Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scroll Saw Attachments, "Chucks, Man- 
drels, Twist Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on payment. 

Send for catalogue of outfits for ama- 
tures or Artisans. Address, 





Cap Lathe, $1.25 





SCiEn TIF IC 


THE OTIS — 
Tubular Feed Water Heater and Purifier, 


With Seamless Brass Tubes. 


14 








Guaranteed to heat the feed water to the bowling point (210 
or 212 degrees) with the exhaust steam, without causing any 


. back pressure 
‘Also TO EXTRACT THE OIL from the exhaust which 
makes it practicable to use the exhaust steam, after passing it 
through the heater. for heating buildings, etc, and return the 
condensation from the heating system to the boilers free from 


OIL. 
Being so constructed that the sediment settles below and 


awny from the tubes in a cool settling chamber, 1% never gets 
foul with seale — 

The tubes being bent. and lower tube sheet free to rise and 
fall, overcomes all possibility of leaks from contraction and ex- 


pansion. 


Patented and Manufactured by 


Stewart Heater Co., 


600 to 610 E. Delavan Ave., | 
| BUFFALO, N. Y. 


New York OFFICE, 
39 Dey St. 


THE WALKER MANUFACTURING COMPANY, 


ENGINEERS, FOUNDERS, AND MACHINISTS, 


CLEVELAND, OHIO, VU. S. A. 





Send for catalogue 


MAKERS OF 


CABLE, HYDRAULIC AND ROLLING MILL MACHINERY, 


Foundry Plants Equipped. Post, Jib and Traveling Cranes. 


MACHINE MOULDED PULLEYS AND GEARS A SPECIALTY. 


The Aultman & Taylor Machinery Co, 


WEANSFIELD, OHIO. 


SOLE BUILDERS OF 


THE COOK PATENT WATER TUBE BOILER, 
PERFECT CIRCULATION, NO INCRUSTATION, 


WRITE FOR FULL DESCRIPTION. 
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WE ARE ALSO BUILDERS OF 


Horizontal, Tubular, Flue and 
Locomotive Box Boilers, - 
Oil and Water Tanks, 
Stand Pipes, Etc. 








Lighting Apparatus 


Arc and Incandescence Electric Lighting. 


Brush Electric Plating Machines, Arc Lamps, 
Brush Electric Motors, Etc. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, ©. 





WE BUY AND SELL MACHINERY ON COMMISSION. 


Extra Lard, Cylinder, Engine, and Kerosene Oil. Shafting, Hangers supplied and put-up. Erect | 


ing Machinery a Specialty. 
THE BEST WOOD WORKERS’ VICE IN THE MARKET. (Call and seecit.) 


McCALLUM & BUTCHER, General Machinists, 
40 1-2 So. Water St., Cleveland, 0. 
rmorgred sever custos LATHES 


Drill Presses, Shapers, Band, Circular and 
Scroll Saws. Machinists’ Tools and Supplies, 
Catalogue mailed on appli- 


THE SEBASTIAN-MAY 60., 


North St. SIDNEY, OHIO, 


GENERAL AGENTS 
MONTGOMERY & CO., 105 Fulton St., N. Y. 








Mention this paper, 








MACHINIST. 


Buyers’ Department. 


A CLASSIFIED LIST OF MANUFACTURERS OF AND 


DEALERS IN MACHINERY AND SUPPLIES. 





Prices Transient, 25c per line, each insertion. 84.00 per line per year. 








M ACHINERY. 


ARTLETT Machine ye mill machinery of 

every description, South Water St., 

near N. Y. Pa. & O. Depot, Cleveland, Ohio, Te)- 
ephone 1123. ” 


OLL, Wm., Mfr. of Light Machinery and 
Metal Patterns. 57 Centre St., ClevI'd, O. 








We assist inventors to develop their inven- 
tions. Brass, Copper, Steel and Iron 
work. Geo. W. Clough, Cleveland, O. 
LL kinds of machinery and machinists’ sup- 
plies. W. P. Davis, Rochester, N.Y. 





BorLeR CLEANER. 


66 OW to Keep Boilers Clean,” is the title of 
ears book mailed free by Jas. Q. 
Hotchkiss, 120 Liberty St.. N. Y. 





FLUE WELDING. 
S FIX'S SONS’ Steam Flue Welding Works. 
& 


Dealers in new and second-hand boiler 
flues, cor. Leonard and Winter Sts., Cleveland, O, 


BricK MACHINERY. 
RICK CARS, 48 Styles, of new and improved 


patterns. Walworth Run Foundry Co., 
Cleveland, O. 


WANTED. 





ANTED: A good man to have in company, 

must have $3,000 or more capital to invest 

in Machine and Boiler Shop. Good going busi- 

ness, only needs more money and a good man to 

stay in shop or go outside and to work, or get 

sRoee or orders. Address, Lock Box 25, Jefferson, 
is. 





| See or those familiar with steam 
: wanted for the HINE ELIMINATOR (see ad- 
vertisement). Address Hine Eliminator Co., 108 
Liberty St., New York. 


GENTS for thé Canton Sight Feed Lubrica- 


tor wanted. Address 
The J. H. McLain Co., Canton, O. 


| 





CUTTING-OFF MACHINES. 





OR the best cutting-off machine in the msr- 
ket, address W. P. Davis, Rochester, New 
York. 





GEAR CUTTING. 


G EAR CUTTING, Gear Cutting ee 

Ready made and made to order. . Send*ff- 

teen cents for our ‘Gear Book for 1892."" 
Lexington Gear Works, Lexington, Mass. 








MACHINISTS’ SUPPLIES. 


W. CARD & CO., manufacturers of fine 


° [eae Taps, Dies and Plate. S.A. Smith. 
23 So. Canal St., Chicago, Ill, Western Agent 


RMSTRONG Tool Holders. For gqnera! 

lathe and planer work. Send for circulars 

to Armstrong Bros. Tool Co., 78 Edgewood Ave... 
Chicago, I). 


BoILER MAKERS’ TOOLS. 
RED A. RICH, 23 So. Canal St., Chicago, IL. 


All kinds of Boiler Makers* small tools, ex- 
panders, ete, 





DRILL PRES8SE8. 





and medium-sixed drill presses. 
W. P. Davis, Rochester, N. Y. 





1 MALL 
Ss 
KEYSEATERS. 


Bers keyseating machines of all kinds. 
W. P. Davis, Rochester, N. Y. 








RUBRER STAMPS AND TYPE. 


dl Nase ert BROS. & CO., Cleveland, O., manu- 
facturers of Rubber Stamps, Type and Fig- 
ures, Seals, Stencils, Steel Stamps, ete. Circular 
free. Taylor Bros. & Co., 82 Superior St. (At- 
water Block), Cleveland, O. Take elevator. 





CASTINGS. 


ASTINGS for small and medium-sized ¥erti- 
Humphery’s Foundry, Belle | 


J cal engines. 
fontaine, Ohio. 


IGH grade stove plate and light gray iron | 


castings. The Walworth Run Foundry 


Co., 897-899 Empress St., Cleveland, O. 


WM. BARAGWANATH ano SON, 

















“Valve - Oleine.”’ 


675 Degrees Fire Tests. 


ASTER MECHANICS, 
Purchasing Agents, En- 
gineers and Practical Build- 
ers of costly steam plants, 
locomotives. etc. will be 
pleased to know that a lub- 
ricant is now produced of 
suchextraordinary high fire 
test -as to make it proof 
against the great heat to which it is sub- 
jected, and is therefore a PERFECT Lub- 
ricutor where products of lower grade and 
fire tests pass off at once: leaving the parts 
subject to wear, or greatly increasing the 
consumption of o1l 
“Valve-Oleine’’ is product in the highest 
state of filtration, is of the greatest viscos- 





ity, isentirely free from all acids, and ab- 


solutely non-corrosive, nnd without doubt 
the finest and most thorougbly reliableCylin- 
der Lubricant now ou the market, and will 
naturally lubricate 200 to 300 per cent more 
than products of lower tests, 

ce itisnotonly the best but the most 
economical lubricant 

Manufacture and sale controlled exclus- 
ively by 


THE 


Reliance Uil & Grease Co, 


Cleveland, O. 

AGENTS WANTED EVERYWHERE 
Write for FULL PARTICULARS and our 
new CATALOGUE of large line of products 
SAMPLES ARE FREE, 





N. S. AMSTUTZ, 


Mechanical and Cicctrical Engineer, 





Contracts made to 


DESICN and MAKE 


Working Drawings, Blue Prints, Estimates Ete. 


of Mechanical and Lieetrical Dey ices. 


Will design Patented Devices, so as to make them 
Salable nnd casy of Construction. 


—-WILL ALSO—— 
Superintend Construction of Machines. 

1 design if so desired Terms Teasonable. 
ut. S. and Foreign Patents Solicited. 
1033-1034 Soclety for Savings Bullding. 
Office Tel. 2559. Residence Tel 1415 





or“ 


FORREST SILVER BRONZE PACK 


\pplied toany 
ing box Without 
connecting Sleam, 
(air and watertich 

Without the aid of 
soft packing wonder 
lizhest steam pre< 
sureand piston veloo 
itv. Automatic, ad- 
mits of exeessyye ¥r- 
brations, lashing and 
crowding of row dees 
*not bind, econommal 


swe 


tT. 


Gts- 





guaranteed to ontiast 
nil other pecking 
Used hy the largest! 
Iron Works. Steam 


Ships and Electric Light Compantes for years ail 
over the world Agents Wanted Everywhere 
References. 

‘No. i15 Liberty 
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dealer for my catalogue. 
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The Keas 


SPLIT WOOD PULLEYS 


Combine all the valuable points of the 


Agents Everywhere. 


STARRETT’S 






For all workers in metal or wood. 
Accurate enough for the finest 
mechanic. Low priced enough 
for the youngest apprentice. 
Made on honor, best in finish, 
latest in design. All warranted. 
Skilled mechanics prefer them. 


Live dealers*sell them. Ask your 


If he cannot give you one send to me. 


L. S. STARRETT. Athol, Mass., U. §. 4. 





1S GASOLINE ENGINES 


TATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


® Expense one cent an 
hhour per horse power 
land requires but little 
attention torun them 
Every Engine 
7 Guaranteed, Ful! 
: parnculars free by mail 
Mention this paper 


~ VAN DUZEN 
GINE CO. Cincinnati, 0. 


VAN DUZEN’S Set PUMP 


PUMPS ANY KIND OF LIQUID 
Does not clog, freeze or get out of order. 
Always ready.All brass. Every Pump 
Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN & TIFT CO, 


(PUMP DEPARTMENT) 
CINCINNATI. O, 















LKEY-SEAT SETTING GAUGE 


SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 


TON, MASS. Send for LISTS 


TENT UNIVERSAL 
PTH ANGLE AND 

S'S Om, aE OB | 
achinists, tools. E. B 





Route. 
Elegant Reclining Chair Cars (seats free) on Day 


Trains. 
Direct line from Sandusky and all oints East 
to Indianapolis, Michigan City, Pegris, St. outs 


Kansas City, Omaha, Denver, Portland and Sar 
Francisco, 


The only line which takes you th h th 
Bteat Gas and Oil fields of Indiaga ‘na Ohic., , 


Direct connections in Union Depots at all 
points, Through tickets and baggag= checked to 
any points in United States or Canada, 


For further particulars cail on or address 
H.C. PARKER, Cc. F. DALY, 
Gen, Traffic Mgr., Gen. Pass, Agt. 
Indianapolis, Ind, 





& Ga. Ry 
y 
0 
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VICTOR COLLIAU, 


Mechanical Engineer 
and Architect. 


INVENTOR AND 
SOLE BUILDER 


Of His New and Improved 


HOT BLAST 


COLLIAU PATENT 
CUPOLA, 








And New Steam 
Smokeless Boiler. 


289 Jefferson Ave. 


DETROIT, 
MICH., 
U. S. A. 


IF YOU ARE COINC TO 


FLORIDA 


Be sure and get your tickets by the QUEEN and 
CRESCENT and E. T. Va. &Ga. Rys. /¢ wont cost you 
anymore. You will get there quicker. 
meet and travel with the very best class of people. 
Your surroundings will be as luxurious as money 
can procur . We have five complete and really 
magnificent trains running daily between C1NCIN- 
NATI and ST AUGUSTINE, passing through Chat- 
tanooga, Atlanta and Jucksonville. These trains 
are the only Complete Vestibuled Trains from Cin- 
cinnati ‘to the SOUTH. You will save nearly half a 
dayintime. This line ig 110 Miles Shortest. There 
are nocharges on limited trains and you get the 
best to be had. DON’T pay the same price and put 


You wil) 


up with inferior service. or rates or further par 
ticulars address I..G. Epwarps, G. P. Agt.Q.& 
C. Route. Cincinnati, O. or ask your home Ticket 
Agent for ticket via QUEENand CRESCENT ROUTE 





Valley Railway. 
FoR AKRON, CANTON AND MARIETTA. 


Depot foot of South Water St. 


Depart. Arrive. 


Valley Junction Mail *7:25 am *6:40 pm 


Have Iron Hubs, using set screws or key ways if desired. 
Light Wood Rims, bushed to fit any size of shaft. 


MANUFACTURED BY 


The Creat Western Pin Co., 


AUBURNDALE, O. 





Chicago Express............ *8:35 am *0:00 pm 
Marietta Express... ........+11:15 am +2:35 pm 
Balto. & Wash. Express..... *4:00 pm *10:25 am 


Cleve. & Canton Express,... +6:30 pm  +8:20 am 


*Daily. tDaily, except Sunday, 
J. T. JOHNSON, J. B.CAVEN 
Gen. Supt. Gen. Pass, Agt. | 


MACHINIST... 
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old iron and the new wooden pulleys. 


Mention this paper. 
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SUCKS SOOT (FROM TUBE: 
TUB 




















~DaLowin Vac Un Boer Tube (LEANER. 


BLOWS 


IT OUT STACK. NO (STEAMEIN THE 


E. NO SOOT IN BOILER ROOM. 


THE OLIVER P. CLAY CO., 


TELEPHONE 5l4. 


53 Scranton Ave., 


Cleveland, Ohio. 


Mention this paper, 





' €§chool Of 


Cif 


Open the entire year. 
experience, Careful 


given to lessons by ma M. J. CATO 





The Chair 
Cincinnati, Cars 
Hamiiton on 
and Day 
Dayton Trains 
Railroad and 
is Sleeping Cars 
the on 
only The ign 
Line ain 

Running = between 
Pullman's ' Cincinnati, 
Perfected Fi i est Indianapolis, 
Safety . Chicago, 
Vestibuled St. Louis. 
Trains, 0 n Toledo 
with and 
Dining Cars, Detroit. 
between Chair Car 
Cincinnati, Earth. between 
Indianapolis Cincinnati 
and : and 
Chicago. Keokuk 


E. O. McCORMIC, Gen. Pass'’ger & T’c’t Agt. 
CINCINNATI, O. 





Cleveland, Cincinnati, Chicago & St. Louis Rallway, 
BIC FOUR ROUTE. 


Depart. 
No. 17 South Western Limited........... +42%am 
No. 3 Columbus, Vin. & Ind. Ex........ 7 20am 
No. 23 Wellington Accommodation...... 615 am 
No. 7 Columbus & Cincinnati Express.t11 50 am 
No. 5 Indianapolis & St. Louis Ex...... +12 10 pm 
No. 27 Columbus Accommodation....... 400 pm 
No. 9Col., Cin. & Ind. Ex..............¢ 815 pm 

Arrive. 
NO, 8: Cin: Gol: @. 1nd, Bs ccvadessccsi + 73am 
No. 26 Galion Accomodation............. 9 30 am 
No. 12 Col. & Cin. Express............... + 230 pm 
No. 10 Indianapolis & St. Louis Ex...... + 205 pm 
No, 24 Wellington Accommodation...... 6 40 pm 
No. 2Col., Cin. & Ind. Ex..:..2....0000: 7 45 pm 


No. 18 South Western Limited........... + 120 am 
_ Nos. 3,7,9and 17 will run to Cincinnati via 
Columbus. No. 9, leaving at 8 15 p. m., will have 
sleeper for Cincinnati and Indianapolis. 

Departures from South Water Street station 
five minutes later and arrivals five minutes earlier 
than above. 

No. 12, 17 and 18 do not stop at South Water St. 

tDaily: all trains daily except Sunday. 

City Ticket Office, 173 Superior St. 





Cleveland, Lorain & Wheeling R. R. 


Cleveland Union Station Foot of Bank St. 


Direct Line—Through Cars, Depart. Arrive. 
Uhrichsville ag Ae as saues "7:35am * 6:50 pm 
Wheeling Fast Mail.......... 11:00 pm +12:15 pm 
Massillon Accommodation...+4:40 pm + 7:30 am 


*Daily. tDaily except Sunday. 
Tickets at 229 Bank street and Union Station. 


Under the supervision of C 
ie Sat instruction to sock 





. W. Richards, a practical draftsman of 22 years* 


Write for particulars. Special attention 


ou pil. 
‘ Manager, 90 Euclid Ave., Cleveland, Ohio. 


Desired Information. 


W* desire to impress upon the minds of the 

ublic the superiority of the service offered 
by the Wisconsin Central Lines between Chicago 
and Milwaukee and St. Paul, Minneapolis, Du- 
luth and all points in the Northwest. Two fast 
trains leave Chicago daily for St. Paul, Minnea- 
pave and Duluth with Pullman Vestibuled draw- 
ng room sleepers and coaches of latest design. 
Its dining car service is unsurpassed. This the 
public is invited to judge for itself. It is the 
only route to the Pacific Coast over which both 
Pullman Vestibuled, first-class, and Pullman 
tourists cars are operated from Chicago via St. 
Paul without change. 

Pamphlets giving valuable information can be 
obtained free upon application to your nearest 
ticket agent, or to Jas. C. Ponp, General Passen- 
ger and Ticket Agent, Chicago, III. 


Holiday Excursions 





Reduced Rates 


TO AND FROM ALL STATIONS 
ON THE 


iG - FOUR - ROUTE 


TICKETS ON SALE 


Dec. 24, 25, 26 and 3i, 1892. 


AND 
January ! and 2, 1893. 
Returning, Tickets Good Until 
January 3rd, 1893. 


Merry Christmas 


Is insured by calling early at the Ticket 
Office 


Big Four Route 


And Getting a Good Sturt. 


of 


JAMES DeWOLFE, Div. Pass. 
c.c. C.& St. L. Ry. 
D. B. MARTIN, 173 Superior St. 

Gen'l Pass. Agent, Cincinnati. 


Agent. 


‘a 


16 SCIENTIFIC MACHINIST. 


PRICES REDUCED 


—_ON—— 


Write for Catalogue and Bull Particulars. 





Barnes’ . 
NEW FRICTION DISK DRILL, 


FOR LIGHT WORK. 


HAs THESE GREAT ADVANTAGES: The speed can be in- 
stantly changed from 0 to 1600 without stopping or shift- 
ing belts. Power applied can be graduated to drive with 
equal safety the smallest or largest drills within its range 
—a wonderful economy in+ime and great saving in drill 
breakage. SEND FOR CATALOGUE. 


W. F. & JOHN BARNES COMPANY, 


920 Ruby St. ROCKFORD, ILL. 








ee 


W. P. DAVIS, = =- — Rochester, NY, 
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